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THE AEROPLANE IN THE PATENT OFFICE. 

Since the days of Deucalion man has always desired 
to fly. Leaving out of consideration mythical ac- 
counts of flight, the first successful venture was that 
due to the invention of the balloon. The Montgolfier 
balloon established the possibility of flotation. But 
this is not flight. The difigible and self-propelling 
balloon has not yet attained practical success. But 
self-propelling flying machines without balloons, work- 
ing on the helix or aeroplane principle, are common, at 
least in the shape of toys. The aeroplane has been 
the subject of some very curious investigations by 
Prof. Langley, of the Smithsonian Institution, and 
Hiram Maxim, in England, has constructed a flying 
machine of full working dimensions. Our readers 
have been kept fully informed in these matters. In 
the Scientific American and Supplement the 
most recent developments in aerial navigation have 
been presented, and but a few weeks have elapsed 
since we chronicled the last trial of the Maxim ma- 
chine, at which it actually left the lower tracks and 
executed flight for a short distance. 

Mr. Maxim naturally desired to secure a patent in 
the United States, and, regarding his complicated ma- 
chinery as a unit, wished to patent the whole as a fly- 
ing machine. But the Patent Office objected, and, re- 
fusing to take his view, stated that a number of 
distinct applications should be made to cover the de- 
vices used. 

Much against his will, the inventor altered his appli- 
cation, and while still applying for a fundamental fly- 
ing machine patent omitted much which he feltshould 
be included. But he ran against another obstacle. 
The examiner, after noting that the application had 
been restricted to cover the air ship alone, notified the 
applicant that a working model was required. This 
was reasonable enough perhaps. But the next state- 
ment of the examiner, one absolutely committing in 
its tenor, states that " It is held that the invention is 
incapable of practical operation, since, without the as- 
sistance of a gas field or equivalent the device will be 
incapable of ascension." By the curious expression 
" gas field," a gas bag or balloon is meant. Mr. Maxim 
has criticised the action of the Patent Office very se 
verely in the London Engineering, considerable corre- 
spondence has been elicited, and wide publication has 
been given in the scientific journals to the strictures in 
question. As Mr. Maxim's air ship represents the most 
advanced work in aeroplane flight, the action of the 
Patent Office amounts to a ruling that aeroplane flight 
is impossible. Right on the heels of this widely pub- 
lished decision comes the account of tiac trial or July 
31, when the machine carrying three people developed 
so much ascensional power as to break away from re- 
straint and actually to perform a short flight. 

In the words of the old story, the flying is all right, 
the trouble is in the alighting. Meanwhile the Patent 
Office goes on record as disbelieving in the possibility 
of aeroplane flight. Langley's and Maxim's experi- 
ments carried out by apparatus swept through the 
air on rotating arms went to prove the possibility 
which the Patent Office denies. It is bad enough for the 
inventor to be told that a flying model isrequired, when 
the Maxim air ship is such that it can hardly be repro- 
duced in miniature, but it is still worse for the office to 
go out of its way and state that a "gas field" is re- 
quired to render the device operative. Mr. Maxim 
very naturally doubts whether a balloon would re- 
main harnessed to bis ship. The theory of action of 
the aeroplane requires rapid progression, precisely the 
thing which it is most difficult to obtain with a bal- 
loon, and the action of his machine would be most 
seriously hampered by one. 

The air ship must travel forward very rapidly ; a 
balloon would be an obstacle to what may be termed 
its operative progress. Precisely the thing which the 
Patent Office declares essential to operativeness would 
render it inoperative. If a general ruling for aeroplane 
cases has been promulgated, it should certainly be re- 
scinded as quickly as possible. Otherwise inventors of 
machines of this class will have to top their structures 
with a balloon, neither useful nor in accord with the 
principle of their inventions. 

■»<«»♦ 

The Institute of Sociology. 

The first congress of the International Institute of 
Sociology assembled on October 1, in Paris. 

Sir J. Lubbock, the president, in opening the pro- 
ceedings, deplored the fact that historians had so 
much neglected the social side of history. Page after 
page was devoted to wars and battles and struggles 
for power, while the social condition of the people 
was dismissed in a sentence or two. In the course of 
his address Sir John Lubbock also said : 

International associations such as that now founded 
are of importance from three points of view. The 
mere fact of bringing together representatives of dif- 
ferent nations establishes friendships which do some- 
thing, and will by degrees do more, to prevent those 
misunderstandings and misapprehensions which be- 
tween nations, as between individuals, often are the 
foundation of grave disputes. In the second place, 
they bring together men who have devoted themselves 



to similar studies and give them the opportunity of 
consultation, of comparing their opinions, and of 
friendly though critical discussion. Thirdly, they 
enable each nation to profit by the experience of others. 
Two dangers which mainly retard our progress and 
threaten our future are the wars of nations and the 
wars of classes. As regards the first, our condition in 
Europe ia very serious. Our peace establishments com- 
prise nearly 4,000,000 men; those for war approach 
20,000,000. The nominal cost is over £200,000,000, but, 
as the Continental armies are mostly under conscrip- 
tion, the real cost is much larger. As a consequence 
of this colossal expenditure the public debt of Europe 
is continually increasing. This appalling debt is re- 
presented by no valuable property, it has fulfilled no 
useful purpose, but has been absolutely wasted or even 
worse. Moreover, the economic conditions which ne- 
cessarily result are very grave. Taxation is increasing, 
the hours of labor are longer than would otherwise be 
necessary; all this is a serious reflection, not only on 
our moral, but on our common sense. In our own case 
one-third of the total taxation goes to pay for the wars 
of the past, one-third is spent in preparing for the 
wars of the future, and only one-third remains for the 
needs of the country itself. It is impossible for any 
one to contemplate this gigantic military expenditure 
without the gravest forebodings. Even if we avoid war, 
the expenditure must inevitably lead some of the 
European nations to bankruptcy and ruin. In fact, 
we never have any peace now; we live practically in a 
state of war, happily without battles or bloodshed, 
but not without terrible suffering. In fact, the re- 
ligion of Europe is the worship of Mars. This state 
of things is discreditable to a civilized continent. 
There may be some excuse for barbarous tribes who 
settle their disputes by brute force, but surely we 
who pretend to be civilized should aspire to a better 
system of settling international questions. We have 
such a system, namely, the principle of arbitration, 
and I hope we may adopt it more and more. 

Another form in which the demon of war threatens 
the future is the struggle of classes — not only that for 
higher wages, not merely that as it is called between 
capital and labor, as if capital could be utilized with- 
out that most exhausting form of labor, the labor of 
the brain, but as we have seen in several cases lately 
between different trade unions. This is, if a less bloody, 
not a less deadly form of human contest. In England 
we have suffered greatly from strikes, and I doubt 
whether the workmen have not suffered more than 
the employers. No doubt wages have risen, but it has 
Ueen questioned by high authorities whether they 
would not have risen still higher if there had been no 
strikes. Lord Armstrong has pointed out the effect 
strikes have had in discouraging manufacturing en- 
terprise, and thus diminishing the demand for labor. 
I believe that most manufacturers would agree with 
his view. Among domestic servants and in many 
parts of tbe country in the case of agricultural la- 
borers, though there are practically no unions and 
have been no strikes, the rates of wages have equally 
risen, and the conditions of employment have been 
substantially improved, and this although the agricul- 
tural interest has been very much depressed. The 
ordinary boards of conciliation, however valuable, 
have one great defect, that the interests of employers 
and employed are, at least in appearance, directly op- 
posed. We have, however, in London organized a 
conciliation board, which is ably presided over by 
Mr. Moulton, on a wider basis and one I think more 
likely to be ultimately successful. 

After criticising the various systems of popular re- 
presentation in vogue, and declaring his belief that 
in some form or other proportional representation 
would in time be generally adopted, Sir John Lub- 
bock referred to the great decrease of crime in England 
under educational influence. He concluded : I am, 
however, far from thinking that we have yet arrived 
at the best system of education. It is still too much 
confined to books and words, and we do not bring our 
children sufficiently into contact with nature herself. 
Aristotle well said that " The hand is the instrument 
of instruments, and the mind is the form of forms," 
and we must train the hand and the eye, and then 
train and rely on the memory. 

The congress continued its sittings on October 2 and 
3, when papers were read by M. De l'Estrade on the 
division of the soil, by M. Enrico Ferri, an Italian 
deputy, on socialism, and by M. Rene Worms on 
science and art in sociology. 

The Temps, discussing Sir J. Lubbock's address, 
expresses surprise that the spread of education has 
reduced crime in England, whereas in Prance it has 
had a contrary effect. 

» in » 

Gardening for women is engaging attention in 
Germany, and a horticultural school for girls and 
women is about to be opened at Berlin. The principal 
is Fraulein Elvira Castner, who first mooted the idea 
in a paper read before the Berlin society, Frauenwohl. 
It is proposed to teach all branches of gardening, 
and to devote special attention to the production of 
fruit. 
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Unwelcome Discoveries. 

Modern science has made many a wonderful dis- 
covery, but unfortunately not all of its discoveries are 
welcome. It has revealed the beautiful processes of 
nature, but it has also revealed her destroying agen- 
cies. The more closely man has studied, the more com- 
plicated has he found conditions and the more dangers 
has he recognized. Where all is outwardly lovely, he 
has found inward. harm. The microscope has disclosed 
minute horrors, none the less horrible because minute. 
The telescope, as it sweeps the heavens with its far- 
seeing eye, has foretold stupendous catastrophes. Much 
that was thought beneficial has been proved danger- 
ous, and much that was thought harmless has been 
proved fatal. It has been demonstrated that hand in 
hand with benefits stalk injuries. Great good is 
always attended by satellites of little evils. 

Years ago people lived in calm confidence that what- 
ever is, is right. They had faith in all things. To-day 
people have faith in nothing. They are like pilgrims 
walking through the valley of the shadow of death, 
feeling thick about them horrors they could not see. 
They have learned that the very air, once considered a 
life-giving nectar, is peopled with ferocious microbes 
seeking whom they may devour. They imagine their 
insidious enemies perched on restaurant chairs, sitting 
atilt on the passing coin, flying from shoulder to 
shoulder in the jostling crowd. They have learned that 
the water they drink swarms with life and carries 
germs of dread disease. They have learned that one 
article of food is bad for the nerves, another heats the 
blood, another is hard to digest, and so on through all 
known menus. They have learned that imperfect 
sanitation and ventilation endanger health, and that 
proper conditions are, moreover, very rarely attained. 
Nor is it in everyday affairs alone that science has 
pointed out the dangers that await man. Through all 
the realm of human interests it has conjured up evils. 
Its warning cry runs the gamut of calamities from the 
danger of not exercising enough up to the danger of 
the race multiplying too fast for the earth to support 
it and the equally dramatic danger of the earth flying 
from its orbit and rushing into the warm embrace of 
the sun. 

Sensitive souls are reduced to a state of abject terror 
when they think of the small chance man has of life, 
health, and prosperity, in the face of these ogres of 
science. What shall they eat, wherewithal shall they 
be clothed, what can they in safety do, when in all 
things lurk death and disaster ? They dare not indulge 
their pet weakness for coffee. They eschew their fav- 
orite dainties. They fear to come in contact with their 
fellows or to touch the railing, counter, or car strap, 
touched alike by all sorts and conditions of men. They 
fear contagion in the doctor's office and blood poison- 
ing from his knife. They fear a thousand things in 
daily life. Meanwhile they still live. 

Certainly science has evolved much truth, and its 
warnings are worth the heeding. But the warnings of 
science, like all other advice, should be referred to a 
judicious committee on common sense. It should be 
remembered that doctors sometimes disagree, and the 
verdict of one authority, or a half dozen, is not neces- 
sarily the verdict of science. Moreover, a truth may 
be too sweepingly applied. Circumstances and indi- 
viduals differ, and what will hold good in one case needs 
modification in another. It seems to the hardened 
and incredulous that if life be really so beset with dan- 
gers, it is passing strange that generation after gene- 
ration should have lived and thrived in their midst, 
and this also without a knowledge of their existence. 
If our ancestors, knowing nothing of these wonderful 
discoveries of hidden evil, managed to avoid the pit- 
falls, why not we ? Does mere knowledge of danger 
make one more susceptible to its effects ? Where is 
the wisdom that should accompany increasing know- 
ledge ? Natural living and confidence in nature are 
the best safeguards against such evils. Common sense 
is the best of disinfectants and work the best of reme- 
dies. — Minneapolis Times. 

« hi » — — 

Dangerous Chemicals in Photography. 

Attention has lately been called to the injurious ac- 
tion exercised by metals on the hands of photo- 
graphers, which it is asserted may be avoided or the 
ill effects be at least reduced to a minimum. Thus, in 
the development of negatives, only the extreme tips of 
the forefingers and thumbs need be wet with the solu- 
tion, and then only the front portions of them, where 
the skin is the thickest ; in most instances, in fact, in 
handling injurious chemicals, it is only when they come 
in contact with the thinner portions of the skin, as on 
the back or between the fingers, thatany harm results, 
Briefly, India rubber finger stalls, of but the slightest 
cost, will perfectly protect the fingers from all per- 
nicious materials, and, being exceedingly thin, are by 
no means uncomfortable to work in. It is noted, in 
this connection, that the effect of chemicals is strongly 
different on different individuals. Thus, an instance 
is cited of one who had dealt for years, and with im- 
punity, with cyanide of potassium in connection with 
electroplating as well as photography, but suffered se- 
verely from bichromate of potash; another, on whom 



the bichromate was innocuous, even when used on a 
large scale, could scarcely touch cyanide without suffer- 
ing inconvenience — even the smell of the substance 
subjecting him to nausea and headache. 



The Earliest Electric Passenger Boats and 
Passenger Cars. 

The earliest passenger boat propelled by electricity 
is believed to have been that of Prof. Jacobi, of St. 
Petersburg, Russia. In 1838, on the river Neva, he 
had such a boat. It was 28 feet long, 7 feet wide, and 
carried 14 persons. The electric motor was operated 
by means of 320 Daniell cells. 

The .earliest passenger car propelled by electricity 
is believed to have been that of Alexander Davidson, 
of Edinburgh. It was in operation in October, 1842, 
and is thus described in the Edinburgh Evening Jour- 
nal of that period : 

" ELECTRO-MAGNETIC RAILWAY LOCOMOTIVE. 

" A trial of this very ingenious machine, constructed 
by Mr. Davidson, was made last month on the Edin- 
burgh and Glasgow Railway, in presence of a number 
of gentlemen, many of whom were eminent for their 
scientific knowledge. The construction of the car- 
riage is the first attempt which has been made in this 
country to apply the powers of electro magnetism to 
railway traffic, and from the success which attended 
this trial, sanguine hopes may be entertained that 
the period is not distant when it will either supersede, 
in many cases, the employment of steam, or lend a 
powerful aid to this mighty instrument in all the 
operations in which it is at present employed. The 
carriage was impelled along the railway about a mile 
and a half, and traveled at the rate of upward of 
four miles an hour, a rate which might be increased 
by giving greater power to the batteries, and enlarg- 
ing the diameter of the wheels. We understand that 
the carriage was built at the expense of the railway 
company, and we cannot but congratulate them in 
having the discernment to employ Mr. Davidson, a 
gentleman of much practical knowledge and talent, 
to whose genius great discoveries have been made in 
electro-magnetism, by whom the carriage was pro- 
jected, and to whose unwearied exertions the practi- 
cability of the scheme is almost placed beyond a 
doubt. 

" The dimensions of the carriage are 16 feet long by 
7 wide, and is propelled by 8 powerful electro-magnets. 
The carriage is supported by four wheels of 3 feet dia- 
meter. On each of the two axles there is a wooden 
cylinder, on which are fastened three bars of iron at 
equal distances from each other, and extending from 
end to end of the cylinder. On each side of the cyl- 
inder, and resting on the cylinder, there are two pow- 
erful electro- magnets. When the first bar on the cyl- 
inder has passed the faces of two of these magnets, 
the current of galvanism is then let on to the other 
two magnets. They immediately pull the second bar 
until it comes opposite them. The current is then cut 
off from these two magnets and is let on to the other 
two. Again they pull the third bar until it comes op- 
posite, and so on, the current of galvanism being 
always cut off from the one pair of magnets when it is 
let on to the other. 

" The manner in which the current is cut off and let 
on is simply thus : At each end of the axles there is a 
small wooden cylinder, one-half of which is covered 
by a hoop of copper; the other is divided alternately 
with copper and wood (three parts of wood and three 
of copper). One end of the coil of wire which surrounds 
the four electro-magnets presses on one of these cylin- 
ders on the part which is divided with copper and 
wood; the other end of the coil presses on the other 
cylinder in the same manner. One end of the wires or 
conductors which comes from the battery presses con- 
stantly on the undivided part of the copper on each 
cylinder. When one of the iron bars on the wooden 
cylinder has passed the faces of two magnets, the cur- 
rent of galvanism is let on to the other magnets, by 
one end of the coil which surrounds the magnets, pass- 
ing from the wood to the copper, and thereby forming 
a connection with the battery. This wire continues to 
press on the copper until the iron bar has come oppo- 
site the faces of the two magnets, which were thus 
charged with magnetism. On its coming into that 
position, the current is cut off from these two magnets 
by the wire or rod of copper passing from the copper 
to the wood, and thereby breaking the connection 
with the battery. But when the wire or rod of copper 
leaves the copper on the one cylinder, it leaves the 
wood and passes to the copper on the other cylinder 
at the other end of the axle, and in so doing connects 
the other two magnets with the battery, and they pull 
the next iron bar in the same manner. At the other 
end of the carriage there are other four magnets and 
wooden cylinder, with iron bars arranged in the same 
manner. 

" The battery, which is used for propelling the ma- 
chine is composed of iron and zinc plates immersed in 
dilute sulphuric acid, the iron plates being fluted so as 
to expose greater surface in the same space. The 
weight propelled was about six tons." 



High Voltage Electric Shock Produces Inseiisi™ 
bility to Pain. 

Dr. P. S. Donnellan, M.D., of Philadelphia, writing 
to the Medical News, describes a case occurring in 
the practice of his colleague, Dr. W. M. L. Coplin, as 
follows : 

On the 20th of April, 1894, J. R, aged 44 years, while 
engaged in repairing broken wires for the Bell Tele- 
phone Company, grasped the ends of a wire that had 
crossed an electric light wire conveying one thousand 
volts. He received the full force of the current through 
his body and was immediately rendered unconscious. 
He was thrown violently to the ground, and could not 
be released until the current was broken by a fellow 
lineman, who cut the wires apart with a hatchet. 

The man was brought to St. Mary's Hospital within 
half an hour of the accident, and I saw him a few 
minutes after his admission. He was in profound 
coma, with pupils widely dilated and irresponsive to 
light, breathing stertorous, face pale, and bathed in 
perspiration. About ten minutes later he vomited, 
and then became wildly delirious, so that it required 
the combined efforts of three men to keep him in bed. 
He moaned and cried incoherently, and tonic and 
clonic convulsions of a severe type succeeded each 
other with great rapidity. At this time we were un- 
able to take his temperature on account of his extreme 
restlessness, but to the hand it appeared about normal. 
His respirations now lost their stertorous character, 
and became more of the Cheyne-Stokes variety, averag- 
ing about ten per minute for two hours after his ad- 
mission. The pulse was 80 per minute, of high ten- 
sion. 

The man was given morphine by hypodermatic in- 
jection; and as the delirium and convulsions did not 
abate, the injection was repeated and soon afterward 
he gradually quieted down. As his respirations were 
alarmingly feeble, he was given strychnine by hypo- 
dermatic injection with excellent effect. He fell into 
an apparently normal sleep, from which he awoke four 
hours later, conscious, but slightly dazed, and feeling, 
as he expressed it, "tired and sore all over." On my 
visit to the hospital next morning I found that he had 
slept well during the night; his temperature was 98 '8 ( 
his pulse 72, his respiration 18. He complained of pain 
from a number of severe burns that he received during 
hiscontact with the wire. These burns were distributed 
irregularly in lines over the back, arms, and legs, and 
evidently were caused by the intensity of the current, 
as the clothing which covered the affected areas show- 
ed no signs of having been scorched. 

On questioning the patient as to the nature of the 
accident, he remembered perfectly all of the incidents 
of his morning's work up to the time that he grasped 
the wire that conveyed the shock through his body. 
After that moment he had not the slightest knowledge 
of what had occurred, and did not suffer the least pain 
until he awoke at 6 P. M., as already stated, to find 
himself in bed in the hospital. The patient made an 
excellent recovery. 

In view of the employment of electricity by the 
authorities of certain States for the purpose of putting 
condemned criminals to death, the facts of the case re- 
lated are of interest. 

In another case elsewhere, according to the state- 
ment of our patient, he was absolutely insensible to 
pain from the instant he received the shock; even the 
actual discharge of the current caused him no suffer- 
ing; and were it not for the turning of his skin, he 
would not have been aware that he had met with an 
accident. 

While it is to be regretted that the public is greatly 
exposed to accident from contact with currents of high 
tension on account of the almost universal employment 
of electricity as a motive and lighting power in our 
large cities, it seems to me that, so long as capital pun- 
ishment has to be enforced as a legal penalty, the elec- 
tric current, properly applied and of sufficient high 
tension, is the most humane agent yet devised for put- 
ting condemned criminals to death. 



Shortsightedness. 

In the public schools of France 24*2 per cent of the 
scholars are shortsighted, in those of Germany 35 per 
cent, and in those of the United Kingdom 20 per cent. 
The percentage of myopy is highest in the classes of 
rhetoric and philosophy. The hygienic condition of 
the school does not seem to affect it, but in the opinion 
of Dr. Martin, a French authority, want of physical 
exercise is the chief cause of it. By modifying the 
work of the classes, and allowing reasonable spells of 
exercise between them, the proportion of myopy in 
the college of Giessen fell from 26 6 to 17 per cent in 
five years. 

»'ii « 

The Great Search Light. 

The great search light made by the General Electric 
Company and which was exhibited at Chicago, after- 
ward at the Winter Exposition, San Francisco, has 
found a final home and resting place at Mt. Lowe, Cal. 
It is estimated the rays of this wonderful light can be 
seen at a distance of two hundred miles, when the air 
is clear. 
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A FOOT PEOPELLED VEHICLE. 
This vehicle has, behind its rear axle, a compartment 
for carrying packages, adapting it for the use of trades- 
men and others in delivering goods, the central por- 
tion of the vehicle being free for the riders and the 
propelling mechanism. The improvement has been 
patented by Mr. John W. Cleary, of No. Ill Montague 




CLEAKY'S FOOT PROPELLED VEHICLE. 

Street, Brooklyn, N. Y. The front axle has a common 
form of fifth wheel, and is connected by chains with a 
nearly vertical steering shaft at the top of which is a 
handwheel. The rear axle is revolved by sprocket 
chains from a crank shaft journaled in the frame of 
the vehicle, the cranks on the shaft being connected 
by pitmen with pedals or foot levers, the vehicle hav- 
ing two seats and four pedals, so that two people may 
ride and assist in its propulsion. The package carrier 
consists of two or more parts, the smaller ones when 
not in use to be nested in the larger one, which rests 
on the bed of the vehicle, while the movable part of 
the carrier is supported by two pairs of pivoted arms 
extending from posts projecting upward from the rear 
axle. The receptacles of the carrier are preferably of 
skeleton construction, and have pivotal connection 
with the arms, and ttie posts arc- -vertically slotted, to 
permit the upward movement of the upper pair of 
arms when the upper compartment of the carrier is 



ject of a patent recently issued to Mr. Henry B. McKee, 
of No. 695 Willoughby Avenue, Brooklyn, N. Y. Near 
the lower edge of the tail board are forwardly extend- 
ing hooks, which may be formed on a single rod, and 
these hooks engage notches in catch wheels on oppo- 
site sides of the cart, the wheels also having pins on 
which are pivoted the outer ends of extensible rods, 
whose other ends are each pivoted to an arm on a sta- 
tionary portion of the cart. The extensible rods nor- 
mally push on the catch wheels to hold the tail board 
in closed position, as shown in full lines in Fig. 1, but 
when the body of the cart is tipped down at the rear, 
as shown in dotted lines, the catch wheels are turned 
and the tail board is swung outward. The side rods 
are made in two sections by means of a yoke in which 
one section slides against the tension of a spring, to 
provide against strain or breakage, should the body 
swing beyond the normal point in dumping. Fig. 2 is 
a side view of the catch wheel and hook, and Fig. 3 
shows the fastening device at the front end of the cart, 
where a depending hook engages a notch in the catch 
wheel, and teeth on the wheel are engaged by a pawl 
on the cart frame, to hold the body of the vehicle in 
normal position. On this wheel also is a handle, by 
which the wheel may be turned to bring the hook and 
pawl in engagement therewith. The device works en- 
tirely without friction, and it is not possible for it to 
catch or bind so that force will need to be used to 
facilitate its working. 



shank of the tool are also cam lugs and notches engaged 
by the prongs and flanges of the sleeve when the latter 
is in rearmost position, as shown in Fig. 2, and a spring 
tongue in one of the splits prevents accidental displace- 
ment of the sleeve. With this improved tool a screw 
may be placed and driven without the necessity of the 
operator holding the screw with one hand, which is 




To Walk Properly. 

Lippincott's Magazine says : Stride out to your full 
measure, but don't try to go beyond it ; and try not to 
fall short of it as you go on. Keep the knees as straight 
as you can conveniently, and this will oblige you to 
rise on the ball of the foot behind at each step. The 
calf of the leg is a valuable element in walking, and 
yet many walkers, by throwing their weight upon the 
knees and the muscles of the front of the upper leg, 
lose the push and spring of the calf altogether. Such 
men habitually stand with knees bent, like a "sprung" 
horse, and only straighten the knees by an effort. 
The arms should swing freely, the head should be up 
and the chest expanded ; breathe deep and breathe 
slow. Few people walk right ; yet it is an easy thing 
to learn, and when it is learned you 
can walk farther, faster and more en- 
joyingly than if you do it wrong. 







SOLID SPLIT OPEN 

THE "GIANT" SAFETY COLLARS, 



swung upward, as indicated by the dotted lines, the 
pivot pins at the inner ends of the upper pair of arms 
then resting in offsets of the slots to support the re- 
ceptacle in raised position. A leg is also pivoted to 
the under side of the movable receptacle, the raising 
of the latter allowing the leg to swing into vertical 
position to form a support for the raised receptacle. 
The vehicle may thus be arranged to carry a com- 
parativelylarge amount of goods, in such manner that 
they may be easily handled. 



A TAIL BOARD CATCH FOR DUMPING VEHICLES. 

The device shown in the illustration securely holds 
closed the tail board of a cart or car until the latter is 
tipped downward at the rear, when the tail board is 
automatically released, to permit the discharge of the 
load. The improvement may also be used upon a dump- 
ing car, when the fastening device is employed to lock 
the sides of the car. The improvement forms the sub- 
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HcKEE'S VEHICLE DUMPING DEVICE. 



COLLARS FOR USE ON SHAFTING. 

The solid and split collars shown in 

the illustration are chambered to avoid 

unnecessary weight on the shaft, while 

preserving the full bearing surfaces at 

each end. They are made by the 

Gouverneur Machine Company, of 

Gouverneur, N. Y. Owing to their 

hinge joint, the split collars may be 

put upon the shaft in a space equal to 

their length, and when in place the set 

screw that holds the collar together also secures it in 

position on the shaft. No bolts are used and set screw 

heads do not project above the surface. 



KEEHN'S SCREWDRIVER. 

sometimes extremely inconvenient, the conditions of 
actual practice frequently necessitating the employ- 
ment of pliers or other devices. 

« m > 

Lead Poisoning from millstones. 
A series of cases of lead poisoning in a family have 
been traced by Dr. H. Strauss, of Giessen, to the 
material used in stopping the millstones in which the 
flour for the bread of the household was ground. The 
stopping contained a very large quantity of sugar of 
lead. Dr. Strauss states that a more extensive epi- 
demic of lead poisoning at Chartres about thirty years 
ago was also traced to the use of a stopping for mill- 
stones which contained a large quantity of lead. — Brit. 
Med. Jour. 



SPLIT CLOSED 



A TOWER TANK-30,000 GALLONS CAPACITY. 

The illustration represents a large tank supported 
by an all iron four column tower, 63 feet high. It is 
one of a kind largely used in connection with inde- 
pendent water supplies for piotection against fire in 
mills, factories, warehouses and storage yards. The 
tower costs much less than such as are generally built, 
considering its durability and strength, being built 
after a specially patented design of the W. E. Cald- 
well Company, of Louisville, Ky., for many years large 
manufacturers of towers, tanks and tubs. The com- 
pany make all sizes of tanks, from 300 to 100,000 gal- 
lons capacity, and furnish full particulars, with plans 
and specifications, for building foundations and erect- 
ing towers. The latter, it is hardly necessary to say, 
is a matter to which the best of attention should be 
given, for 20,000 gallons of water weigh more than 85 
tons— 50,000 gallons weighing over 200 tons— and any 
defect in the foundation or structure of the tower may 
prove dangerous as well as costly. 



A SCREW HOLDING SCREWDRIVER. 

The engraving illustrates a tool designed to tem- 
porarily hold a screw and carry it to engagement in 
the screw hole before screwing it home. It has been 
recently patented by Mr. Maximilian Keehn, of No. 
156 East 112th Street, New York City. In Fig. 1 the 
tool is represented holding the screw, Fig. 2 showing 
one end of a sleeve which slides on the shank of the 
tool, the sleeve having at its inner end a pin engaging 
a recess in the handle, to prevent the sleeve from turn- 
ing. The sleeve is split longitudinally, forming pronged 
ends having recesses for the reception of the screw 
head, there being also inwardly projecting flanges 
near the ends of the prongs, as shown in Fig. 5, form- 
ing a seat for the head, and also engaging the shank of 
the screw. Figs. 3 and 4 are transverse sections of the 
tool and sleeve in engagement with the screw. On the 
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[Prom Engineering.] 
A NEWCOMEN STEAM ENGINE. 
The steam engine long ago attained the dignity 
of having a history, and, indeed, an ancient history. 
It is to be found in museums and collections, and 
already many controversies have been waged over 
most points in its early construction. Attempts have 
been made, by aid of engravings and drawings, to 
reconstruct some of the earlier examples, so as to give 
the present generation a vivid idea of the triumphs of 
some of the great mechanical minds long passed away. 
Valuable as these full-sized models are, they, neverthe- 
less, lack actuality, and there is always a doubt in the 
mind of the spectator of their literal accuracy. Far 
better it is when an actual example can be secured, 
and preserved for posterity. At the present moment 
there is a specimen of an engine built by Newcomen, 
of Dartmouth, in 1705, rusting away in the open air 
for want of a friendly hand being put forth for its 
preservation. Tt was brought to our notice by Mr. 
Bryan Donkin, to whom its existence was disclosed by 
Mr. Samuel Fletcher, of Ashton-under-Lyne, and we 
have pleasure in presenting our readers with an 
engraving showing its condition a year ago (since then 
the beam has fallen over). For years the engine was 
looked upon as one of 
James Watt's first produc- 
tions, but recent inquiries 
leave no doubt that it is a 
steam motor of the New- 
comen pumping type, sin- 
gle-acting. Nothing is 
known at all trustworthy 
as to its history. There 
are a few old residents in 
the neighborhood who re- 
member its being occasion- 
ally, though not regularly, 
worked some 60 or 70 years 
ago (1834) for pumping a 
mine, about which time it 
seems to have been allow- 
ed to fall into disuse. The 
date of its erection in Fair- 
bottom Valley, half way be- 
tween Ashton-under-Lyne 
and Oldham, is uncertain, 
but it was probably 
toward the end of last 
century. It is still on the 
original site. The engine 
consists of a solid masonry 
pillar, 14 ft. 6 in. by 7 ft. 3 
in. at the bottom, carrying 
the beam, which is made 
of oak, 12 in. by 14 in., 
braced together with iron, 
and has segmental ends 
with the balance weight at 
one extremity and the pis- 
ton at the other. The 
beam, about 20 ft. long, 
rocks on two trunnions 
resting on the central ma- 
sonry pillar, and the piston 
and pump rods are attach- 
ed to it by chains. The 
cylinder, of cast iron, is 
about 27% in. in diameter 
and about 6 ft. stroke, the 
steam entering only at the 
bottom. It is cast in one 
piece, 8 ft. 9 in. from flange 
to flange, and about 1% in. 
thick. As there was no 
separate condenser, con- 
densation was effected by injecting water into the 
cylinder by a motion from the beam. It is impossible 
to say whether there were any rings round the piston, 
as it has not been taken apart, but probably there 
were none. A method often employed for keeping the 
joint of the piston good was to place horse dung on 
the top, but other materials that retained moisture, 
such as turf or tow, were also used. The valve gear 
was off a few years ago, and the pieces were lying 
about, but they probably could be collected. The 
wrought iron boiler, of the wagon type, is in a very 
bad condition ; it is believed to be of a more recent 
date than the engine, and that the original was a hay- 
stack generator. 

The width of the boiler is 6 ft. 3 in. at the widest 
part, and 5 ft. 7 in. at the narrowest, the height being 
7 ft. There is a steam dome 18 in. in diameter by 
14 in. deep, with an 8 in. steam pipe leading vertically 
out of it. There are five plates in the circumference 
of the boiler, and 12 rings of plates in its length, the 
average size of plate being 19 in. by 3 ft. 6 in. The 
present thickness of the plates varies from ^ in. to zero. 
The pitch of the rivets is 1)4, in. to 2 in. 

It appears probable that this is the oldest engine in 
existence, but it is in a most dilapidated state. Having 
been so long exposed uncovered to all weathers, the 
beam has nearly fallen on its side, and the boiler is 



worn away till it is no thicker than paper in parts, 
with many holes. The grievous condition of neglect 
and disrepair into which the engine has fallen is an 
object of much concern to the people in the neighbor- 
hood, who would gladly co-operate in efforts to save it 
from rot, rust, and total destruction. The engine is 
the property of the trustees of the late Earl of Stam- 
ford and Warrington. 

• i » > ♦ 

Peach Culture In Belgium. 

The United States consul at Liege, in his last report, 
says that the kingdom of Belgium, after supplying a 
population of 500 to the square mile, exports 105,000,0D0 
lb. of fruit. Last year the markets were glutted, and 
the value of foreign shipments rose to about £600,000. 
A very large proportion of the fruit shipped consisted 
of peaches, and of the finest varieties. In fine soil, 
and in situations protected from the north and north- 
east winds, peach trees, grown from the seed, have 
occasionally borne fruit ; but to ascertain the best stock 
upon which to bud, a long series of experiments were 
tried and tried again upon all the varieties of prune, 
apricot, sweet and bitter almonds — every tree, indeed, 
of a kindred nature — till the conclusion was reached 
that the best stem for grafting is the red plum. This 




AN OLD NEWCOMEN STEAM ENGINE. 

hardy plant, whose roots spread wide and strike deep, 
imparts much of its own vitality to its foster scions. 
Grafting or budding is done out of doors, so as not to 
soften the young tree by accustoming it to unnatural 
conditions. The next question to be considered was 
that of soil. In sandy and dry earth it was found that 
neither the plant nor the peach flourished, the one 
being spindling and the other small ; while in rich and 
moist alluvial soil the tree prospered at the expense of 
the fruit. A calcareous soil, neither wet nor dry, is 
preferred by the peach, the young trees requiring a 
great deal of lime. As it is impossible to tell, without 
chemical analysis, the exact amount of this element 
contained in any given quantity of earth, its applica- 
tion must be more or less experimental. The rule in 
Belgium is to first thoroughly fertilize the soil with 
manure, and then, after planting the tree, to add a 
peck of lime to every cubic yard of earth, placing it 
near the surface. As it is necessary to loosen the earth 
for at least six feet square and three feet deep, this 
quantity — a bushel to a tree — may seem large, but the 
authorities are all agreed that more rather than less 
would be better. The application should be repeated 
every three years. Turning from the standard tree, 
which too often failed to be profitable, Belgian agri- 
culturists experimented with espaliers, or wooden rail- 
ings, but these were found to be so open and exposed 



that the young trees fared very little better upon 
them than in the orchard. They next tried the wall, 
not asin some countries where mural inclosures are built 
at great expense for the special protection of delicate 
fruit, but the sunny sides of their houses, and this met 
with such astonishing success that there are few houses 
to-day in Belgium upon whose southern exposed sides 
trees are not trained. No chateau is too grand, and 
no cottage too humble, to furnish them protection and 
support. Consul Smith says that last summer he saw 
ripening upon the gable end of a town house, a surface 
of about thirty feet square, over 2,300 peaches, and 
every one of them larger than a hen's egg. There 
were four trees, two of them with dwarf stems, not 
more than 12 inches high, and branches 6 feet long, 
radiating like the ribs of a fan, and two "riders," or 
bushes grafted upon tall stocks, whose boughs began 
to spread where the others terminated. At the time 
of flowering, it is always necessary to shield the buds 
from the action of frost, and this is done by various 
methods, the best of which experience has shown to be 
the placing, among the upper boughs of the trees, 
of branches cut from other green trees. This plan has 
been attended by good results, though it should be 
employed with great caution, as too much shade is apt 

to stifle the germs, by ex- 
cluding the rays of the 
sun. Another method, 
until recently very much 
in vogue, and always effec- 
tive, is the employment of 
mosquito netting, or other 
cheap material with 
meshes large enough to 
admit the free passage of 
light and air. The old 
custom of using closely 
woven cloth, like table or 
bed linen, at night, and 
removing it in the morn- 
ing, is said to be more dan- 
gerous than the frost itself, 
as the trees at this season 
cannot be deprived of air 
without serious injury. In 
addition, this artificial 
heat at night, succeeded 
by the warmth of the sun, 
hastens their blowing, 
when the object is to delay 
it as long as possible. 
Shading at noon is some- 
times as essential as cover- 
ing at night. The poor 
succeed very well in pro- 
tecting their fruit, by plac- 
ing a number of horizontal 
polesatoout 18 inches apart, 
and from 4 to 6 inches from 
the trees, and covering 
them with light wisps of 
straw. In good situations, 
penthouses will sometimes 
suffice to protect the fruit : 
in any case, they are ex- 
tremely useful in checking 
the flow of sap. Since 1876, 
the following addition to 
this method has made as- 
surance doubly sure : A 
fringe, made of unthrashed 
rye straw, by tying the cut 
ends of the stalk together 
with twine or cord, six or 
eight in a loop, with spaces 
of about 3 inches between 
the wisps, is attached to a pole and suspended under 
the eaves of the penthouse and in front of the trees. 
The texture being open, it does not prevent the light 
and air from reaching the buds. These shields are 
usually placed in position about the 1st of March, and 
are not removed, except in cloudy weather, until all 
danger from frost has passed. 



The Advantages of a Fad. 

The man who undertakes to cultivate some fad like 
the growing of plants, the raising of fish, photography, 
entomology, boating, bicycle riding, athletic sports, 
microscopy, painting, drawing, music, fishing, hunt- 
ing, and a thousand and one other things which may 
come under the head of personal recreation, has always 
something within his reach which makes him inde- 
pendent of the outside world. The boating man is 
forever "feeding" his canoe or yacht with paintor var- 
nish and fittings of his own invention. The mineral- 
ogist has an endless pleasure in arranging his speci- 
mens and in obtaining those which are new. The 
sportsman fights his battles o'er again, and the fisher- 
man attends to his tackle and invents " facts " to illus- 
trate his next year's exploits. All harmless amuse- 
ments, but more valuable than gold, because they take 
a man away from himself. — Business. 
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New Railway to London. 
The Manchester, Sheffield, and Lincolnshire Railway 
Company is proceeding to work on the various sections 
of their new extension to London. The contracts have 
all been let, and the work of clearing the large area 
scheduled for the London terminus in St. John's Wood 
will be put in hand immediately. This particular por- 
tion of the new enterprise will be one of the most ex- 
tensive London clearances of recent years, no less than 
sixty acres being set apart for passenger station, goods 
yards, and approaches in Marylebone. 

Coming from Pinchley Road and Marlborough Hill, 
the new railway will run, chiefly in tunnel, beside the 
Wellington Road, and so underneath a corner of Lord's 
Cricket Ground and the Clergy Orphan Schools, across 
the Regent's Canal. Here the width of 124 feet, which 
the new line will occupy from Finchley Road down- 
ward, will spread out over an extensive tract bounded 
on the west by Grove Road, on the north by North 
Bank, on the south by Broadley Terrace and Boston 
Street, and to the eastward approximately by the 
Park Road. An offshoot will spring from the west 
side, running up to Carlisle Street. Here will be situ- 
ated a coal station which, it is anticipated, will absorb 
a great deal of the London coal traffic which nowa- 
days centers so largely at King's Cross. The company 
looks forward with much satisfaction to the future of 
these new coal sidings; a satisfaction, it is scarcely 
necessary to say, not at all shared by the inhabitants 
of this shortly to be metamorphosed neighborhood. 
To any one who is acquainted with the grimy purlieus 
of King's Cross and Battle Bridge, the alarm felt by 
these folk will not seem uncalled for. 

Another offshoot springs from the southern side of 
this large area, and runs in a long and narrow strip 
through Blandford and Harewood Squares to the 
Marylebone Road. This is the site of the passenger 
terminus, which it is intended shall be fronted by a 
large hotel, after the manner of Buston and St. Pan- 
eras Stations. Alpha Road, South Bank, Boscobel 
Gardens, Princess Street, Omega Place, Blandford 
Square, Harewood Square, and a number of smaller 
thoroughfares will be demolished; and a new road of 
the commendable breadth of 60 feet will be formed 
from the Park Road to Lisson Grove, through Boston 
Street and Broadley Terrace. Another new road will 
be formed on the next side of the passenger station, 
running from the Marylebone Road and joining the 
other new thoroughfare at the point where the goods 
yards will commence. 

• ■*<•>*■ — 

Snake Poison. 

This is the subject of an interesting article in Science 
Progress, by Prof. W. Halliburton, from which we 
make extracts as follows : 

The most important class of chemical substances with 
which the physiologist has to deal is that of the pro- 
teids. Their importance arises from the fact that they 
form the most essential of the constituents of a diet, 
and the most constant and abundant of the materials 
obtainable from protoplasm and living structures 
generally. In spite of this, however, we know prac- 
tically nothing of their chemical constitution. The 
physical properties of the proteids, their identification 
by chemical tests, their subdivision into classes accord- 
ing to their solubilities, and the products of their de- 
composition have all been pretty thoroughly studied ; 
there also exist various theories of the way in which 
their molecule is built up ; but there is nothing certain 
at present. 

Not the least strange of the many puzzling facts 
in connection with the proteids is that many of them 
are poisonous. The poisonous proteids are not dis- 
tinguishable by any well-marked chemical or physical 
properties from the non-poisonous or food proteids. 
When the idea of a proteid poison was first mooted it 
was received with incredulity ; and it was suggested 
that the real poison was something adherent to the 
proteid, and if the proteid had been prepared in a pure 
condition, it would be found to possess no toxic proper- 
ties. This hypothesis may be correct, for the methods 
at present in vogue for obtaining pure proteids leave 
much to be desired. These methods, however, im- 
prove year by year ; but as they improve, the toxic 
power of the poisonous members of the albuminous 
group does not diminish, and it appears more and 
more certain that it is the proteid itself which is the 
poisonous agent. 

Proteid poisons have been obtained from both the 
vegetable and animal kingdoms. Thus among those 
obtained from plants, one may mention the proteids 
obtained from jequirity seeds, the proteid associated 
with or identical with the ferment papain of the papaw 
plant, and lupino-toxin from the yellow lupin. 

The most important of the animal proteid poisons 
are snake poisons ; the proteids in the serum of the 
conger eel and other fish ; and proteid poisons found in 
certain spiders. 

Poisonous proteids are also formed during ordinary 
digestive processes in the alimentary canal of every 
one of us from the proteids taken in as food. The 
peptones and the proteoses or albumoses (intermedi- 
ate products in the process of hydration of which the 



terminal product is peptone) are fairly powerful 
poisons ; 3 gramme per kilogramme of body weight 
injected into the blood will kill a dog, producing a loss 
of coagulability of the blood, a fall of blood pressure, a 
stoppage of secretions, and ultimately death by cessa- 
tion of respiratory activity. Normally animals are 
protected from this poison by the lining membrane of 
the alimentary canal, so that no proteose or peptone is 
found in blood or lymph even during the most active 
periods of digestion. The cells of this membrane pos- 
sess many remarkable properties, but one of the most 
important is this power of regenerating albumen from 
peptone. 

Allied to the albumoses of ordinary gastric activity 
are the similar products produced by bacteria. The 
way in which bacteria produce disease has long been a 
matter of dispute, but the problem appears to be ap- 
proaching solution. Pathologists have at last turned 
their attention to the chemical side of the question, 
and shown that whereas in some cases the poisons pro- 
duced by the growth of micro-organisms are alkaloidal 
in nature, in by far the greater number the toxic pro- 
duct is a proteid. The one which is best known, or at 
least attracted most attention, is the toxalbumose con- 
tained in Koch's tuberculin. 

The foregoing list is far from complete, but one can- 
not conclude it without mentioning another class of 
proteid poisons : these are the nucleo-albumens ob- 
tainable bysuitable methods frommost of the cellular 
organs of the body. Originally discovered by Woold- 
ridge, they were named by him tissue-fibrinogens, be- 
cause they possess the remarkable power of producing 
coagulation of the blood within the blood vessels of a 
living animal. A very small dose will kill a rabbit or a 
dog, and death is, as a rule, produced by extensive clot- 
ting within the vessels, especially in the veins. Un- 
der certain conditions, however, especially in the dog, 
they produce the opposite result, namely, a loss of 
coagulability similar to that produced by peptone. 
Wooldridge termed this the " negative phase of coagu- 
lation." 

A practical outcome of all this work is the discovery 
of alexines or protective proteids. These appear to 
belong to the nucleo-albumen class also. In small 
doses they confer immunity on animals to larger doses 
of similar poisons, and thus the long hidden secret of 
the modus operandi of vaccination and other forms of 
protective inoculation is at last beginning to be un- 
raveled. 

I propose in the remainder of this paper to consider 
one class only of the poisonous proteids : those which 
are secreted by snakes. 

Dr. C. J. Martin is to be congratulated on his results, 
especially as the investigation was fraught with diffi- 
culties. It was impossible to procure the services of a 
professional snake catcher, and so it was necessary for 
him to do all the work himself. As he puts it, it was 
also necessary to overcome that dislike and dread of 
the serpent which is instilled into the youthful intelli- 
gence at an early age in every Christian land. 

The method of obtaining the poison was an inge- 
nious modification of that adopted by the Indian snake 
men. The yield of poison per bite was very small, and 
so considerable time and patience were consumed in 
getting enough material to work with. 

The small quantity secreted is apparently amply 
atoned for by quality, the minimal fatal dose per 
pound weight being considerably less than that given 
by the Indian Snake Commission for the cobra. Some 
idea of this virulence may be gathered from the fact 
that one-thousandth part of a grain invariably kills a 
rabbit of five pounds weight in about a hundred 
seconds. 

This extraordinary toxicity becomes more astound- 
ing still when we consider that the poison is a proteid 
undistinguishable by chemical methods from those 
daily used as food by all of us. 

The first investigation into the chemistry of the 
snake poison of any importance was by Prince Lucien 
Bonaparte on the poison of an adder in 1843. He 
found that the activity of the poison was associated 
with that portion precipitated by alcohol ; and he 
gave the name " viperine " to this precipitate. Dr. 
Weir Mitchell next turned his attention to the subject 
about 1860 ; and he is essentially the founder of our 
present knowledge concerning snake poison. Crude 
as were the methods of animal chemistry in his day, 
they nevertheless led him to the right conclusion that 
the toxic principle of the venom is albuminoid in 
nature. He termed it "croatalin" in the case of the 
rattlesnake. Prom that time till 1886, in conjunction 
with Reichert, he continued his work, and confirmed 
his general conclusion in the case of other North 
American snakes. About 1871 the Indian snakes re- 
ceived their share of attention ; and the names of Sir 
Joseph Fayrer and Dr. Lauder Brunton are associ- 
ated with valuable researches concerning the venom of 
the cobra, kraits and the Indian viper. 

In the researches on the venom of the Australian 
black snake, Martin and Smith found it necessary to 
exclude various classes of poisons, as well as to deter- 
mine positively the nature of the venom. They ex- 
cluded in the first place by appropriate experiments 



the presence of micro-organisms, ferments, alkaloids, 
ptomaines, and crystalline acids. In the second place 
they showed that the poison was a proteid. The 
methods for the separation of proteids from one an- 
other are highly technical. It will therefore be suffi- 
cient to say that the manipulations were of the most 
recent and perfect kind, and pass to the results ob- 
tained. In the proteid mixture three proteids were 
obtained : one an albumen, and the other two albu- 
moses. The albumen is not virulent, but the two 
albumoses (corresponding to proto and hetero albu- 
moses of Kuhne) are extremely poisonous. They each 
have the same physiological action, and this is the 
same as that produced by the venom itself. 

The most marked of the local effects is oedema ; the 
general symptoms consist of twitching and convulsions 
in non-lethal doses. A fatal dose kills within a few 
seaonds or minutes. 

The conception put forward of the formation of these 
albumoses is the following : 

The cells of the venom gland by a vital process ex- 
ercise a hydrating influence on the albumens supplied 
to them by the blood, the results of which influence 
are the albumoses found in the venom. The differ- 
ence between this process and digestion by pepsin or 
by anthrax bacilli is that the hydration stops short at 
the albumose stage, and is not continued so as to form 
peptone or simpler nitrogenous products like leucine, 
tyrosine or alkaloids. Gland epithelium is certainly 
capable of exercising such a hydrating influence ; the" 
conversion of glycogen into sugar by the liver cells is 
one of the best known examples. 

Fontana, more than a hundred years ago, noticed 
that the blood remained fluid in animals dead of viper 
bite, and Brainard, writing forty years back, states 
that when death occurred immediately in animals 
bitten by rattlesnakes the blood was found at the 
post mortem examination to be clotted ; but if some 
time elapsed before the animal succumbed, the blood 
remained fluid in the vessels. The continued fluidity 
of the blood has since then been noted by numerous 
observers in the case of various snakes. 

This residue must then be examined for phospho- 
rus. Snake venom contains no nucleo-albumen ; and 
its action not only opens a novel aspect of the sub- 
ject of snake poisoning, but also sheds light on the 
vexed problem of blood coagulation. 

The smallness of the dose suggests that the injected 
material does not contribute itself to fibrin formation. 
Probably it acts by producing disintegration of the 
cells in proximity to the blood stream, such as the 
endothelial cells lining the vascular system. If it 
thus liberates nucleo-albumen from these, the condi- 
tions would be practically the same as if this toxic 
agent were injected from without. The venom is 
capable of playing havoc with the cells. This was 
originally shown by Weir Mitchell and Reichert. 

Whether the venom causes any destruction of the 
white blood corpuscles is doubtful. These are massed 
together in such a way that their enumeration becomes 
a difficult matter. 



The Origin of " Sprue." 

Surgeon-Captain Dyson, while officiating for the 
Sanitary Commissioner of Bengal, has arrived at the 
conclusion, as the result of his investigations at Dar- 
jeeling, that hill diarrhoea is attributable to the me- 
chanical irritation set up by small particles of mica in 
the water, which cannot be dissolved by any of the 
acids contained in the gastric juices. The Times of 
India adds that it thinks this explanation consistent 
with the symptoms of the disease, and that it may in 
all probability be accepted as the true one. Although 
it is, no doubt, true that minute particles of mica are 
found in the drinking water at Dar jeeling, and that 
their presence may cause irritation and give rise to 
disease or diarrhoea, we can hardly believe that this 
explanation will apply to all the cases of this form ol 
diarrhoea met with at different stations in India and 
in China, the Straits Settlements, and elsewhere. The 
disease has too wide a range of prevalence, its symp- 
toms are too definite, and it continues too long after 
the subjects of it have left the places and climates 
where they contracted the disease for it to be ac- 
counted for in this way. It is not uncommon for per- 
sons, on first arriving on the hills from the plains of 
India, to suffer from diarrhoea and to recover with- 
out leaving their station ; and it sometimes happens 
that others who have not been on the hills are attacked 
with a very similar if not identical complaint, and oc- 
casionally the symptoms of the disorder in question 
do not manifest themselves until after individuals have 
returned to this country. It can scarcely be that the 
geography of "sprue" is everywhere conterminous 
with the presence of mica. — Lancet. 



A Gigantic Bird from the Eocene of New Jersey. 

A very large extinct bird, about the size of an ostrich, 
and apparently allied to that group, is indicated by a 
few remains now deposited in the Tale Museum. These 
fossils are in good preservation, and were obtained by 
Dr. O. C. Marsh several years since in the upper marl 
beds, of Eocene age, near Squankum, N. J. 
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THE WATEE SUPPLY OF NEW YOEK CITY-THE 

NEW CAEMEL DAM AND BESEBVOIB. 
We recently illustrated the new Croton dam, ope- 
rations upon which are now progressing, and which, 
when finished, will give a storage reservoir for the 
water supply of New York of vastly increased capacity 
compared to the present Croton Lake. Owing to the 
great height of this dam the water in the Croton River 
will be backed up by it for miles to the northward, the 
northern limit being in the vicinity of the Croton Falls, 
almost on the boundary line between Westchester and 
Putnam Counties. 

The Croton River and its tributaries and branches 
extend to the northward from this point, and we have 
already illustrated dams in process of construction for 
impounding water near the sources of the river. On 
the West Branch of the Croton, in Putnam County, is 
situated Boyd's Corners Reservoir. The West Branch 
flows hence to the southeast and joins the main stream 
at Croton Falls. A few miles up the stream from the 
falls and near the town of Carmel, in Putnam County, 
work is now rapidly approaching completion which 
involves the construction of two dams to impound the 
overflow of the West Branch of the Croton River, after 
it has left Boyd's Corners Reservoir. These dams will 
establish a reservoir of a very large capacity, and will 
create a most important addition to the supply of 
water, for while in some seasons water runs over the 
dam at Croton Lake and escapes into the Hudson, in 
spite of the great draft made upon it by the city 
aqueducts, yet at other seasons the water in Croton 
Lake falls below the crest of the spillway and the 
visible supply of water there decreases. For such 
service as this the reservoirs to the northward are 
utilized, and by opening the gates at the Boyd's Cor- 
ners Reservoir, or any analogous one, such as Sodom 
or Carmel Reservoir, when completed, an increased 
flow of water is sent down the river bed into the Cro- 
ton Lake. The Carmel Reservoir, with its approximate 
capacity of 9,000 millions of gallons, will soon be avail- 
able for this use. The present Croton Lake has a 
capacity of only 2,000 millions of gallons. 

The new Carmel dam is so far north that the waters 
of the new Croton Lake, as established by the Cornell 
site dam, will nowhere approach it, a distance of nearly 
five miles intervening between the northern limits of 
the future Croton Lake and the Carmel Reservoir. 
But long before the large lake will be in operation, 
the Carmel Reservoir will be filled and ready for use, 
so that its capacity will very soon be added to that of 
the existing Croton Lake and other storage reservoirs. 
In the present paper we give some of the most im- 
pressive features of the main dam, for there are two ; 
one an earthwork dam with no spillway, termed the 
auxiliary dam, and the other the main dam, which we 
illustrate. The main dam is a compound structure 
of masonry and earthwork. Its shape is peculiar. 
Starting with the northern end, a portion of it runs ap- 
proximately southwest; it then bends so as to run 
nearly north and south, and on this portion the over- 
flow is situated, which lies directly over the natural 
channel of the West Branch. Finally the dam bends 
sharply back to the west for a distance of a little more 
than 100 feet and terminates. The extreme length of 
the dam in its three sections is 1,800 feet. The masonry 
dam proper is about 300 feet long, 260 feet of which 
are devoted to the spillway. The surface of the water 
which it will impound will be 502 feet above tide water 
at New York City. This, of course, is without effect 
upon the head of water admitted to New York, as that 
is fixed by the reservoirs and other works in the im- 
mediate vicinity of the city. The foundation courses 
of the spillway of masonry are set for a depth of 10 to 
15 feet, into a trench excavated in the rock ; a smaller 
central trench excavated along the bottom of the large 
one receives a species of toe to increase the grip upon 
the rock. The extreme height of the spillway is 74 
feet, the crest of the earthwork rising 15 feet higher. 
The outer slope of the spillway is divided into steps 
over which the water will flow in a series of cascades. 
The gate house stands upon one side of the spillway. 
For outlet, the gate house machinery controls two 48 
inch iron pipes, which, running through the dam, 
partly in a pipe vault and partly in the earth, are 
carried to a point about 20 feet distant from the ex- 
treme base of the dam, where they empty upon the up- 
per part of the apron. Thence the water runs some 15 
miles through the river bed to the Croton Lake. 

The upper cut shows the spillway with the gate 
house in the background. On the left is seen the new 
lake or reservoir full of water, while the two pipes are 
delivering water from the reservoir upon the apron. 
The lower right hand cut shows the spillway again, 
but in operation, water flowing over it and down its 
steps, and rushing over the apron. The left hand cut 
shows the interior of the dam and illustrates the pro- 
gress of operations. The two outlet pipes at the gate 
house are also shown. 

The earthwork portions of the dam, one of which 
appears in the background of the cut, vary in height. 
The width at the top of crest is 15 feet. Within it is a 
masonry core 10 feet thick at the bottom and diminish- 
ing at its upper portion to a width of 5 feet 6 inches at 



the top. This is within 4 feet of the crest of the dam, 
so that the core rises 9 feet above the water level. 
The earthwork dam was made in 6 inch layers, which, 
as fast as laid, were wetted down and rolled. Its inner 
surface, with a slope of 2 feet to 1, is faced with stone 
blocks; the outer slope, 2J>£ to 1, is covered with grass. 
The country in the vicinity of Carmel has long been 
a favorite summer resort. The new lake created by 
the dam will be an additional feature in the land- 
scape. The auxiliary dam is of much the same con- 
struction as the earthwork portion of the main dam. 
It is provided with a single 36 inch blowoff pipe, de- 
livering to a fountain, and which will force the circu- 
lation of the water throughout the surface of the res- 
ervoir. 

In the lake a maximum depth of water of 43 feet is 
provided for. 



mail, Express, 



and Freight Service on Street 
Railway Cars. 

The report of the committee on this subject was pre- 
sented at the recent meeting of the American Street 
Railway Association at Atlanta by Mr. Richard 
McCulloch. In order to ascertain how much had 
already been done in this line a circular was sent to 
every street railway company in North America. 
From some of the States, notably Pennsylvania, 
Rhode Island and Massachusetts, it was reported that 
transportation of express and freight by street rail- 
ways was prohibited by State law, and many of the 
roads stated that their franchises allowed only the 
transportation of passengers. 

In regard to the mail service it was found that 62 
street railways are now carrying mail, 58 of which have 
United States government contracts. Five roads 
operate special cars for this service. 

The only method for handling a large mail service, 
where it is necessary to collect and distribute along 
the route, is an independent mail car in charge of a 
railway clerk. This system is already in use in St. 
Louis, Brooklyn, and several other places. The best 
example for such service is that on the St. Louis and 
Suburban Railway. This road begins in the business 
part of the city and runs through the best residence 
and suburban settlements of the town of Florissant, 
some 16 miles from the center of the city. The mail 
car makes three trips each day, two to the end of the 
line and one as far as the city limits. The railway 
company furnishes a conductor and motorman, while 
the post office department supplies the mail clerks. 
The car is specially built for the purpose. The mail 
is received from the general post office in pouches and 
delivered to carriersalong the route, while mail which 
has come in too late to be sorted is distributed on the 
cars to the proper bags. In fact, the service is practi- 
cally the same as that on steam railways. A light 
freight business is also done on the car; provisions, 
light furniture, milk, trunks, etc., are carried and 
charges collected by the conductor. The car has 
proved a source of profit to the railway company. 

Where the mere carriage of mail in pouches from the 
main office to branches or from depots to post offices 
is undertaken, and no attempt is made at colled ion or 
distribution of mail along the route, there is no objec- 
tion to carrying pouches on the front platform, if the 
number is not too great. 

The question of whether or not mail service is called 
for depends entirely upon the local conditions. One 
of its advantages is that a fixed income can be assured, 
as the government contracts generally pay a certain 
sum per 100 pounds per mile. Another advantage, and 
one which is of considerable importance, is the pres- 
tige of the name of the United States government. 
The government will tolerate no interference with the 
distribution of mails, and this may prove a great ad- 
vantage in the case of strikes and riots. 

In regard to express and freight service, 35 roads are 
now engaged in the express' business, while 55 are 
hauling freight. The distinction, however, between 
the two classes of service is so ill defined that it is per- 
haps best to consider both together. 

The street railway in many respects is an almost 
ideal agent for the transportation of packages and 
light freight, and such a service may well be looked 
into by street railway managers as a source of profit. 
As an example of such a road operating express and 
freight service involving collection and a house to house 
delivery, the case of the Southern Railway of St. Louis 
may be stated. The railway begins in the heart of the 
city and runs a distance of about seven miles through 
a thickly settled territory. Three trips per day are 
made on schedule time by the express car. At the 
down town end is a receiving station where a clerk re- 
ceives all the express parcels consigned to the com- 
pany and keeps the books. The delivery is accom- 
plished by means of wagons, two of which are kept at 
the down town end of the road and three meet the 
cars at certain points along the line. A charge of ten 
cents per package is made for this delivery and trunks 
are taken from houses to the Union Depot, checked 
and the checks returned for the sum of fifty cents. A 
corresponding charge, according to size, is made for 
the delivery of large boxes or bundles. The large dry 



goods and clothing houses have ceased to run delivery 
wagons into this part of the city, and now consign all 
their parcels to the railway company. Several large 
factories also consign all their freight to these ex- 
presses. The railway company assumes all the re- 
sponsibility of a common carrier. 

It may even be advisable to establish an express or 
freight service as an auxiliary to the passenger traffic, 
regardless of whether it pays or not ; the increased pas- 
senger receipts and the advertising given the com- 
pany may more than counterbalance any loss. 

As stated above, the use of a separate ear is strongly 
advocated. A single box car equipped with motors of 
its own will handle the light freight or express of quite 
a territory, without interference with the regular run- 
ning cars. A 25-foot car, equipped with double trucks, 
supplied with the most approved form of motors and 
controllers, and fitted up either as a mail car, express 
car, or a combination of both, may now be obtained 
for from $2,000 to $2,500, and a smaller car mounted on 
a single truck can be obtained for less money. If heavy 
freight is to be hauled, it should be carried in trailer 
cars built especially for the purpose. 

One interesting variation of such a service is that 
soon to be introduced upon the Union Depot Railroad 
of St. Louis, for which is now being built a hospital 
car. This is a 25-foot body double truck car. having a 
double floor filled with asbestos to deaden sound, and 
fitted with stretchers, apparatus for heating water by 
electricity, an emergency drug store, instruments and 
all necessary apparatus for caring for the sick and in- 
jured. A surgeon is to be in charge of the car. 

The discussion of the whole question may be briefly 
summed up in the following conclusions : 

1. That a mail service involving collection and dis- 
tribution is best handled on a separate car, operated 
on the same plan as a United States railway mail 
car. 2. That it is supposed that a great advantage 
arising from the transportation of the mails comes 
from the fact that the road is under the protection of 
the government, and is thus secure from riots, strikes, 
and blockades. 3. That the most promising opening 
for an express or freight service is a road running be- 
tween two towns, or a city road running through well 
populated suburbs. 4. That the question whether or 
not such a service will pay is entirely a local question, 
and must be estimated for each road separately, un- 
der existing conditions. 5. That there are cases when 
it would be advisable to operate such a service, inde- 
pendent of the profits, in order to accommodate the 
patrons of the road and to induce building along the 
line of the road. 6. That such a service operated 
upon the ordinary street railway must not be allowed 
to interfere in the least with the passenger traffic. 
7. That in States having laws prohibiting this service, 
associations of railway managers should be formed to 
secure favorable legislation. 



Tbe Inventor of Pbospborns Matches. 

Romer, Preschel, and Irinyi are variously named as 
inventors of phosphorus matches. From the testi- 
mony of a still living college friend, it appears that 
the real inventor is the Hungarian, Janos Irinyi. It 
was in 1835 when the latter, then 19 years old and a 
student at the Polytechnic School in Vienna, attended 
Professor Meissner's lectures on chemistry. He be- 
came greatly impressed by a demonstration of the re- 
action produced on rubbing together peroxide of lead 
and sulphur. It struck him straightway that the re- 
action may be greatly intensified when substituting 
phosphorus for sulphur. Irinyi was not to be seen at 
the college for the next few days. His friend wishing 
to see him called at his rooms, but found the door lock- 
ed, and on giving his name, received the unmistak- 
able answer: "Geh' weg, Schwab,' ich mach' eine 
Erfindung." On joining his friends, Irinyi had his 
pockets full of matches which he struck on the walls, 
all of them taking fire. He prepared them by melting 
phosphorus in a concentrated solution of glue, and 
shaking until the mass became cold and all the phos- 
phorus assumed a finely divided state. This emulsion 
was mixed with brown peroxide of lead, and sticks 
previously dipped in molten sulphur were immersed 
in the mixture. He sold his invention to a merchant 
named Romer for about 700Z. Irinyi is paid to be still 
living in the south of Hungary. — E. Jensch, Zeits. 
angew. Chem. 



The Hiccup Nut. 

The fruit of this South African plant is locally known 
as the " hiccup " nut, and by the natives as " Umtan- 
dawa." The plant is a climbing shrub with ovate 
leaves and terminal spikes of dull red flowers. The 
fruit is an oblong nut with a pleasant flavor, but causes 
violent hiccough if only a few are eaten. At one time 
Mr. Wood tried them on himself, and did not care to 
repeat the experiment. An allied species, C. erythro- 
phyllum, Sond., known as " Umduba," distinguished 
by its papery, four-winged fruits, and its leaves turning 
almost white before flowering, but reddish in the 
autumn, is stated by Mr. J. Kirkman to be used as a 
medicine by the natives in the dose of one-half ounce 
or less, but an overdose causes death. 
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THE MAGAZINE RIFLES OF EUROPE. 
Some nine years ago the military world began first 
to show an active interest in the possibilities of a maga- 
zine rifle as a fighting small arm for foot soldiers. The 
Winchester repeater, of course, was an old friend, 
and for nearly a score of years before had been favor- 
ably known as a serviceable cavalry carbine. One 
nation, the Italians, certainly, had adopted a species 
of Winchester, the Vetterli repeater, for special foot 
regiments ; but there were objections on the score 
of weight and a want of facility in its reloading ar- 
rangements, and -other reasons against the general 
adoption of the Winchester as the weapon for march- 
ing regiments. Hitherto, therefore, the ordinary 
breechloader had had to suffice for all armies — each 
country adopting the type that seemed to suit it best, 
improving on its own model in detail, from time to 
time, as became necessary to keep pace with innova- 
tioiis abroad. Thus France, for some twelve years, 
had rested more or less satisfied with the Gras rifle, 
Germany with the Mauser, Austria with the Werndl, 
Russia with the Berdan, and England with the Mar- 
tini-Henry (as improved on the 
original type issued to the Brit- 
ish army in 1871). It being 
practically impossible, however, 
to improve further on the sin- 
gle shooter type of rifle, and 
each country looking forward, 
as we continue still to look for- 
ward, to the outbreak of a Euro- 
pean war in the near future, 
the idea of a magazine rifle 
which would give its adopters 
at the outset a marked advan- 
tage of every one else then came 
into serious consideration. In- 
ventors i n various countries 
almost simultaneously set their 
wits to work, notably Lebel, in 
France, Mannlicher in Austria, 
and Lee in America, with re- 
sults that we see to-day. The three types which bear 
the names of these inventors have been accepted 
since 1886, and are those on which the various maga- 
zine rifles now in use all over the world are constructed. 
The general plan common to all is the fitting to the 
breech action of the rifle itself of a special mechan- 
ism, comprising a " feeder," in which is placed the 
store of reserve cartridges. The breech action of the 
rifle automatically works a spring placed in the at- 
tached " feeder," which, as each shot is fired, presses a 
fresh cartridge into the firing 
chamber by the pulling back 
and pushing forward of the 
ordinary loading bolt, which 
projects at right angles to the 
stock at the rear of the barrel 
of the rifle. 

The Lebel S3'stem m a y be 
taken first. For one thing, so 
much has been heard of it owing 
to the extraordinary efforts the 
French army authorities have 
taken to keep its system to 
themselves. In the Lebel the 
magazine is in a fixed tube be- 
neath the barrel, designed to 
take eight cartridges of the well 
known modern shape, and of 
the small caliber necessitated by 
the important matter of mak- 
ing the rifle light and handy. 

The caliber of the Lebel bullet is only 0"315 of an 
inch, penetrating power being specially given to it, as 
a set off to its lightness, by coating the lead with 
nickel. The loaded rifle, with its magazine full, weighs 
9 lb. 3 oz., and the weapon is sighted up to 2,000 meters, 
or 2,187 yards. The high velocity of the bullet, the 
result of the smokeless powder used and the system 
of rifling, enables the Lebel to shoot at point blank 
range, that is, without raising the sight on the barrel, 
up to 700 yards. In this matter of point blank range, 
however, the other rifles are 
equally efficient. The mechan- 
ism of the Daudeteau rifle, an- 
other French invention, and 
later than the Lebel, the offi- 
cially recognized design, approx- 
imates more to the Austrian 
Mannlicher system and its con- 
gener the improved Mauser 
magazine rifle of the second or 
1890 type. These two weapons 
are the magazine rifles in use in 
Austria and Germany. The 
Mannlicher has a caliber of 0'315 
inch, and has its magazine 
adapted to take five rounds at 
one loading. The magazine in 
this case is of the nature of a 
fixed box in one piece with the 
trigger guard. The cartridges, 



held together in one clip or " filler," are pressed down 
into the breech, the bolt being drawn back to open 
the breech. Thence they drop into the magazine, 
where they rest until the bolt is pushed forward to 
close the breech, which brings the top cartridge into 




THE CHARGE FOR A 
DAUDETEAU RIFLE. 



THE CHARGE FOR A 
MAUSER RIFLE. 



the firing chamber, and sets the repeating mechanism 
ready to eject the cartridge cases after firing, and to 
replace them with loaded cartridges jerked up auto- 
matically one by one into position by the spring at 
the bottom of the magazine. The action of the new 




tern further differs from the other European systems 
in having a "cut-off" arrangement connected with 
the magazine, to permit of the weapon being used as 
a single firer while the magazine is attached ; the 
magazine full of cartridges (ten in number) remaining, 
under these circumstances, on the rifle as a reserve 
ready to be made use of in an emergency by setting 
back the "cut-off." One point in favor of the detach- 
able magazine is that, if damaged, it can be replaced 
on the spot by a new magazine without there being 
any necessity for sending the rifle to the armorer for 
repair, as must happen when the magazine forms an 
integral part of the weapon. The caliber of the Lee- 
Metford is 303 inch. 

Since the above three types of magazine have been 
adopted for Europe, Russia and America have intro- 
duced combined systems of their own, evolved from 
comparing the best points of the Lebel, the Mann- 
licher and the Lee. The Russian arm is stated to be 
sighted up to three versts, or just two miles. The 
American arm is known as the Krag-Jorgensen, a five 
cartridge loader. It is also said to be capable of being 
sighted up to two miles. Bel- 
gium and Turkey have the Mau- 
ser, identical in most respects 
with the pattern of the German 
weapon. China has the Lee, of 
a pattern in many details like 
our own Lee-Metford, but using 
a much bigger bore (0'433 of an 
inch). Italy adopts an improved 
Vetterli, known as the Vetterli- 
Vitali, a weapon weighing 10 
lb. 10 oz., caliber 0'409 of an 
inch, with a fixed breech-box 
magazine, like the Mannlicher, 
taking five cartridges at a time. 
Switzerland has also adopted the 
Vetterli- Vitali.— The Graphic. 



THE MANNLICHER RIFLE, SHOWING THE CHARGE BEING INTRODUCED AND THE BREECH OPEN 



Mauser closely resembles the Mannlicher, of which 
system it is' an adaptation in all respects. The Mann- 
licher rifle is sighted up to 2,700 yards, weighs, when 
loaded, 9 lb. 9 oz., and fires a bullet (cased in steel or 
nickel) of the same caliber as the Lebel. The new Mau- 
ser is a very similar weapon, weighing 9 lb. 8 oz. when 
loaded (five rounds). It fires a rather smaller size of 
bullet. The Mauser bullet is only 0295 of an inch in dia- 
meter — about the thickness of an ordinary lead pencil. 
There remains a final word to be said about the 




THE DAUDETEAU RIFLE-THE SECOND CARTRIDGE HAS JUST BEEN FIRED, 



Lee, which is the system we in England have adopted. 
Our system differs essentially from any used abroad. 
For in our rifle, the Lee-Metford (Metford being the 
name of the inventor of the rifling and Lee the in- 
ventor of the magazine mechanism), the magazine is 
detachable, and is merely a thin steel box, which 
clips into slots under the breech of the weapon, from 
which it is otherwise separate and distinct. The 
rifle can thus be used, if required, as a single firer 
without any magazine being attached. The Lee sys- 




Facts About Wood. 
The strongest wood which 
grows within the limits of the United States is that 
known as "nutmeg" hickory, which flourishes in 
the lower Arkansas River. The most elastic is tama- 
rack, the black, or shellbark, standing not far below. 
The wood with the least elasticity and lowest specific 
gravity is the Ficus aurea. The wood of the highest 
specific gravity is the blue wood of Texas and Mexico. 
The heaviest of the foreign woods are the pome- 
granate and the lignum vita ; the lightest, cork. The 
tensile strength of the best known woods is set forth 
in the following : Ash, 14,000 
pounds; beech, 11,500; cedar, 
11,400; chestnut, 10,500; cy- 
press, 6,000 ; elm, 13,400 ; fir, 
12.000 ; maple, 10,500 ; American 
white oak, 11,500; pear, 9,800; 
pitch pine, 12,000; larch, 9,500; 
poplar, 7,000; spruce, 10,290; 
teak, 14,000; walnut, 7,800; wil- 
low, 13,000 ; lance, 23,000 ; lig- 
num vita;, 11,800 ; locust, 20,500 ; 
mahogany, 21,000; maple, 10,500. 
The weight in pounds per 
square foot (without fractions) 
of the well known woods (dry) 
is as follows : Butternut, 25 ; 
cedar, 35 ; cherry, 44 ; chestnut, 
38; cork, 15; dogwood, 47; ebony, 
83 ; box elder, 43 ; elm, 41 ; blue 
gum, 52 ^ water gum, 62; white 
hickory, 49; shellbark hickory, 
43 ; holly, 47 ; juniper, 35 ; lancewood, 45 ; larch, 34 ; 
basswood or linn, 37 ; mahogany, 66 ; hard maple, 
46; white maple, 34; mulberry, 35; white oak, 53; 
persimmon, 44 ; pear, 41 ; pitch pine, 41 ; red pine, 
36 ; white pine, 34 ; yellow pine, 33 ; plum, 49 ; poplar, 
33 ; quince, 44 ; rosewood, 45 ; sassafras, 30 ; spruce, 
31; sycamore, 38; tamarack, 23 ; black walnut, 41; 
white walnut, 32 ; the willows, from 30 to 36 ; and the 
yew, 49. Four hundred and thirteen different species 
of trees grow in the various States and Territories, 
and of this number 16, when 
perfectly seasoned, will sink in 
water. These woods of high 
specific gravity grow mostly in 
the arid regions of New Mexico, 
Arizona and Nevada. 



THE MAUSER RIFLE WITH THE MAGAZINE CHARGED AND THE BREECH OPEN. 



It is proposed to build a ship 
canal from Lake Erie to the 
Ohio River. Three routes sug- 
gested are from Erie, Pa., to 
Pittsburg, from Cleveland to 
Marietta, O., and from Toledo, 
O., to Cincinnati. Most of the 
agitation concerns the first 
named route, for the ship canal 
idea originated in Pittsburg. 
The distance is about one hun- 
dred miles, and the cost of the 
canal is estimated at $25,000,000. 
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Tbe Position of Women In Africa. 

Dr. W. Stoss, in the Frauen Zeitung, Berlin, gives 
an interesting account of the position of women in 
Africa. He says : 

Among natural people women have to suffer on 
account of their natural want of physical strength, and 
this is especially the case among the African tribes, 
where polygamy adds to the degradation of the weak- 
er sex. But their lot is not without mitigation. It is 
influenced by the same factor that raises woman to 
her high position 
among civilized peo- 
ple—the love of her 
children. The laws 
of the barbarous 
African tribes give 
much influence to 
the mothers in reg- 
ulating heritage and 
succession, which 
gives them a more 
important position in 
the familyand in the 
tribe. The mothers 
and sisters of an 
African chief are 
often his most influ- 
ential advisers, even 
the real rulers. On 
the whole, however, 
the old maxim holds 
good : if the intel- 
lectual state of a 
tribe is very low, 
their women are 
treated badly. With 
the lowest of the 
African tribes, the 
Bushmen, woman is 
nothing but a slave 
and a beast of bur- 
den. During the 
travels of a Bush- 
man family the wife has to carry everything, and if 
there is a scarcity of food, the woman has to suffer 
first. If she becomes weak and old, she is abandoned 
to the mercy of the wild beasts. Very different is the 
treatment accorded to the woman of the genuine 
negro. All things considered, their position is the 
same as with us. Men and women share in the necessary 
work. True, if the man thinks fit to beat his wife, no 
one is likely to interfere. On the other hand, the 
woman will find the laugh on her side if she succeeds 
in getting the better of her spouse by a judicious use 
of her teeth, her nails, and — her tongue. 

The Zulus are a patriarchal race. The father is mas- 
ter of the family and owner of its female part ; there- 
fore the position of the woman is much lower, if her 
husband has a high rank. The wives of the chief 
never take part in his councils and may only move 
about on their knees 
before him. The 
principal reason for 
this degradation is 
the custom of selling 
women. The price 
varies between ten 
and a hundred head 
of cattle for the 
daughters of a chief. 
Other women may be 
had for three or four 
cows. If the wife 
does not suit the hus- 
band in every par- 
ticular, then he 
sends her home and 
demands another, or 
else part of the price 
paid must be return- 
ed to him. But if 
she proves to be spe- 
cially valuable, the 
relative who sold her 

will demand some 
extra payment. A 

bad wife may also be 
sold as a slave. 
Among the Dualla 

tribes, on the west 

coast, the women 

have not the slight- 
est vestige of a right. 



barricade his hut at night time. Twenty infuriated 
women inhabited his place and refused to come to 
terms. 

The importance of the women among the Dahomey- 
ans is well known. Their female warriors were much 
more dangerous to European troops than the men. 
The enormous extent to which decapitation was carried 
on among the Dahomeyans during Behanzin's reign 
accounts for the great predominance of women in point 
of numbers. A procession of the king included fifteen 



DEALING WITH ELECTRIC SHOCK-FIRST POSITION. 



of his daughters, accompanied by fifty female slaves, 
730 of his wives, thirty Amazons of the bodyguard, 
six companies of Amazons of seventy each, 350 slaves, 
and a rear guard of another sixty Amazons — but only 
150 male warriors. The influence of the women among 
these people has been felt by both the Germans and 
the French in their colonial troubles. 



The Russian Pacific Hallway. 

A length of 2,200 miles is now open and Omsk is 
now reached by rail. The cost has been about $44,000 
per mile. The natural conditions were on the whole 
unfavorable. The men often had to carry their food 
with them, and they were not unfrequently compelled 
to allow themselves to be lowered down in baskets in 
order to prepare the track. On the section between 




DEALING WITH ELECTRIC SHOCK-SECOND POSITION 



They are sold and resold at the pleasure of the men. j Ufr and the Si ma River there was, between Urakowo 
They may be given away, lent and hired out. They | and Bulaschawa, a bog of about 60 miles extent, 



muse do all the work in the fields, and, if they fail to 
bear children, they may be killed. And yet they often 
manage to hold their own against their masters. The 
natural result of their position is that the women com- 
bine against their husbands in a most alarming man- 
ner. The traveler Bastian tells of a rich man in Okol- 
lorna, with whom he stayed for some time. The poor 
fellow was at loggerheads with his women, and had to 



which had been formed through the rain water accu- 
mulating in the course of thousands of years in this 
natural pit of granite. The engineers and the men 
were for a long time compelled to live in huts, built of 
earth on crossed piles, which they could only approach 
in boats. The mosquitoes were another trial, and 
4,000 masks had to be procured, in addition to which 
smoking with juniper was resorted to. 



[From the Electrical World.] 

HOW TO DEAL WITH APPARENT DEATH FROM 

ELECTRIC SHOCK. 

BT AUGUSTIN H. GOBLET, M.D. 

Much interest has recently been excited by the re- 
port from France of the resuscitation of a man appar- 
ently killed by electricity, and by the announcement 
of the French scientist D'Arsonval that a person so 
shocked should be treated as one drowned. The sug- 
gestion is a good one but may be somewhat misleading 

unless understood ; 
that is, unless the 
person undertaking 
the resuscitation ap- 
preciates what is to 
be accomplished and 
just how it is to be 
done. 

As this authority 
says, an electric 
shock may produce 
death in one of two 
ways, viz.: 

1. By producing 
destructive tissue 
changes, when death 
is absolute; or 2, by 
producing sudden 
arrest of the respira- 
tory and heart mus- 
cles through excite- 
ment of the nerve 
centers, when death 
is only apparent; in 
other words, anima- 
tion is merely sus- 
pended. The sub- 
ject may be aroused 
from this syncope if 
efforts at resuscita- 
tion are not too long 
delayed. 
The alternating 
current, which is usually regarded as the most deadly, 
strange to say, nearly always produces death in this 
second manner. 

To say that a person has received a shock from a 
wire conveying a current of four or five thousand 
volts, does not necessarily signify that the body has 
been subjected to the full force of the current, even if 
the meter does register nearly one ampere during the 
time of the accident. In view of the fact that the 
human body offers a resistance of several thousand 
ohms, which resistance is greatly increased by imper- 
fect contact, and by charring and burning the tissues 
at the points of application, it is not often that the 
internal structures or vital organs are submitted to a 
very considerable volume of current, though it appar- 
ently passes through the body. It must be borne in 
mind that when the clothing is moist with perspiration 

or wet with rain, it 
offers a circuit of less 
resistance than the 
human body, and in 
this event the body 
receives only a shunt 
current very much 
less in quantity than 
the main current. 
The bulk of current, 
in this instance, 
passes over the sur- 
face and does not 
enter the body. This 
may explain the sur- 
vival of some who 
have apparently 
withstood very pow- 
erful currents. It 
must be presumed, 
therefore, that elec. 
tricity seldom kills 
outright, though the 
condition of sus- 
pended animation, 
which it induces, 
would result in death 
if not counteracted. 
All things consid- 
ered, it is rational to 
attempt the resusci- 
tation of those ap- 
parently killed by 
electricity, and if not too long delayed, the effort 
promises fair chances of success, provided proper 
means are instituted. 

If the body has actually been submitted to a current 
of sufficient volume to produce destructive tissue 
changes, all efforts at resuscitation will, of course, be 
futile. 

If, on the other hand, only respiration and the 
heart's action have been temporarily arrested, there 
is a condition of syncope simulating apparent death 
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by drowning, or from anaesthetics, and the physician 
knows that patients in this condition are frequently 
revived. Laymen will appreciate the nature of this 
condition if it is explained as one of exaggerated 
faint, and would not feel appalled upon encountering 
it if previously instructed how to cope with it. In an 
ordinary fainting spell the necessity to stimulate is 
universally appreciated. In syncope resulting from 
an electric shock stimulation is likewise indicated, but 
more vigorous measures are required. This is the only 
difference. 

As said above, the direction to treat one shocked by 
electricity as one drowned may be misleading, as the 
conception of the layman of the necessities in this case 
would be to roll the body on a barrel. Let him under- 
stand that the condition is one of exaggerated faint, 
that the necessity is for prompt stimulation, and that 
the quickest and most powerful stimulant which can 
be employed is artificial respiration. The man must 
be made to breathe, if this is possible, and efforts to 
induce respiration must not be suspended until breath- 
ing is fully and normally restored or until it is abso- 
lutely certain that life is extinct. This cannot be as- 
sured in less than an hour's persistent, energetic, tire- 
less effort. 

The accompanying illustrations will serve to make 
intelligible the following directions for artificial res- 
piration : 

The body must be placed upon the back. A roll 
made of a coat or anything else convenient (rolled, not 
folded) is placed under the shoulders and must be suffi- 
ciently large to so prop the spine up as to drop the 
head backward. The operator should kneel behind the 
subject's head, facing him, grasp the elbows and draw 
them well over the head, so as to bring them almost 
together above it, and hold them there for two or three 
seconds. Then he carries them down to the sides and 
front of the chest, firmly compressing it by throwing 
his weight upon them. After two or three secondsthe 
arms are again carried above the head and the same 
maneuver is repeated, at the rate of fifteen or sixteen 
times per minute. At the same time the tongue must 
be drawn out to free the throat. This manipulation 
stimulates respiration in the following manner, viz.: 
When the arms are extended over the head, the chest 
walls are expanded, just as in inspiration, and if the 
throat is clear, the air will rush into the lungs. When 
the arms are brought down to the sides of the chest, 
compressing it, the air is expelled, just as in expira- 
tion. 

This is the most convenient and reliable manner of 
inducing artificial respiration. It is known as Sylves- 
ter's method. The operator must, however, appre- 
ciate the fact that this manipulation must be executed 
with methodical deliberation just as described, and 
never hurriedly nor halfheartedly. To grasp the 
arms and move them rapidly up and down like a pump 
handle is both absurd and absolutely useless. 

In addition to this, if an assistant be at hand, the 
tongue, held by a cloth or handkerchief to prevent 
slipping, should beseizedand drawn forcibly out dur- 
ing the act of inspiration or when the arms are ex- 
tended above the head, and when the chest is com- 
pressed it may be allowed to recede. This rhythmical 
traction upon the tongue is in itself an excellent stimu- 
lant of respiration. It acts not only by freeing the 
throat of the tongue, which may fall back and obstruct 
breathing, but also by reflex irritation, through the 
fraenum or bridle under the tongue being drawn forci- 
bly against the lower teeth. 

Should these efforts fail to elicit any response or 
arouse any signs of life, recourse may be had to an- 
other method of stimulation by exciting the dormant 
nerve centers. This should, however, be reserved for 
the physician, who should always be summoned when 
it is possible to get one, or should be made use of only 
by one who realizes the injury that may be done if it 
is carelessly practiced. Still, when the necessity is 
great and other means have been exhausted, some risk 
is allowable. 

I refer to forcible stretching of the sphincter muscle 
controlling the rectum or lower bowel. It is well 
known to physicians that this muscle is the last por- 
tion of the body to lose its sensibility and that by irri- 
tating it by forcibly stretching, a gasp will often be 
elicited from one actually moribund. 

The method of procedure is this : 

Turning the patient on the side, the index finger or 
thumb is inserted into the rectum and the muscle, 
which, if sensible, will be felt to resist, should be forci- 
bly and suddenly drawn backward, toward the spine. 
Care must be taken not to introduce the flngerroughly 
or to use sufficient force to lacerate or wound the parts. 

Having obtained one gasp, artificial respiration 
should be continued and a repetition of the proceed- 
ing should be reserved until respiration again fails. In 
some instances, however, it may be necessary to re- 
peat this with every effort at inducing inspiration 
that is, every time the arms are extended over the 
head. The subject then being on the back, the knees 
are drawn upward to facilitate access to the rectum. 

If the accident occurs in a city or large town, oxygen, 
which may be obtained at every drug store, may be 



used. This is a powerful stimulant to the heart, if it 
can be made to enter the lungs. 

This gas comes in cylinders furnished with a stop 
cock and tubes and bottle, which latter is to be half 
filled with water, through which the gas passes when 
turned on. (See figures.) If a cone or mouthpiece is 
not furnished with the apparatus, one can be hastily 
improvised from a piece of stiff paper and attached by 
a string to the ordinary mouthpiece. To use the oxy- 
gen, place the cone over the patient's face and turn on 
the stop cock until the gas is seen to bubble freely 
through the water in the bottle. Efforts at artificial 




OXYGEN CYLINDER AND APPLIANCES. 

respiration should be kept up while the gas is being 
administered to favor its entrance into the lungs. 

The use of electricity to reawaken the heart and 
lungs to action offers another auxiliary to the resusci- 
tation! process, but implies the skilled employment of 
special electrical apparatus purely within the posses- 
sion of the physician, who naturally does not require 
instruction. 

When I was requested by the editors of the Elec- 
trical World to contribute this article I gladly accepted 
because : 

1. I am convinced that many who have died in con- 
sequence of electrical shocks might have been saved if 
those at hand had been properly instructed in the 
methods of reviving suspended animation ; and 

2. I hope all electrical companies will be impressed 
with the importance of having their linemen, and other 
employes engaged in the vicinity of dangerous cur 
rents, so instructed and trained that without delay 
methods of resuscitation can at once be instituted. 

Thus the giant Electricity will more surely become 




AN IMPROVISED MOUTHPIECE. 

man's servant, a faithful and ever obedient one, instead 
of as now, occasionally, through man's carelessness, 
his slayer. 



The Fear of Death. 

Familiarity with death is apt to alter one's earlier 
conceptions of it. Two ideas are very generally ac- 
cepted which experience shows to be false. One is that 
the dying usually fear death; and the other, that the 
act of dying is accompanied by pain. It is well known 
to all physicians that when death is near its terrors do 
not seem to be felt by the patient. Unless the imagina- 
tion is stimulated by the frightful portrayal of the sup- 
posed "pangs of death," or of the sufferings which 
some believe the soul must endure after dissolution, it 
is rare indeed that the last days or hours of life are 
' passed in dread. Oliver Wendell Holmes has recorded 



his protest against the custom of telling a person who 
does not actually ask to know, that he cannot recover. 
As that loving observer of mankind asserts, so must 
every one who knows whereof he speaks assert that 
people almost always come to understand that recovery 
is impossible; it is rarely needful to tell any one that 
this is the case. 

When nature gives the warning, death appears to be 
as little feared as sleep. Most sick persons are very, 
very tired ; sleep — long, quiet sleep — is what they want. 
I have seen many people die. I have never seen one 
who seemed to fear death, except when it was, or 
seemed to be, rather far away. Even those who are 
constantly haunted, while strong and well, with a 
dread of the end of life, forget their fear when that end 
is at hand. As for the act of dying — the final passage 
from life to death — it is absolutely without evidence 
that the oft-repeated assertions of its painfulness are 
made. Most people are unconscious for some hours 
before they die; and in the rare cases where conscious- 
ness is retained unimpaired until a few minutes before 
the end, the last sensation must be of perfect calm 
and rest. It is worse than cruel to add to the natural 
dread of death which oppresses the majority of us 
while in good health, the dread of dying. There is 
surely fear enough in this suffering world; let us not 
increase it by adding imaginary to real causes. — Dr. J. 
West Roosevelt, in Scribner's Magazine for October. 



The Detection of Forgery.* 

BY DR. PERSIFOR FRAZER. 

I wish to put on record three new methods which I 
have applied successfully for the purpose of detecting 
frauds in written documents. 

The first enables one to determine with comparative 
ease which of two crossing ink lines was made first, 
and consists in observing the crossing by a lens of low 
power (four or five diameters) at a very oblique angle. 
If a light ink line be made over a darker one, the ap- 
pearance to the eye when viewing the crossing per- 
pendicularly to the plane of the paper will be that the 
darker line is superposed. The reason of this is that 
ink lines are quite transparent and the darker line is 
seen through the lighter one and seems to make one 
continuous line with its two limbs across the intersec- 
tion. When the paper is inclined, however, but few of 
the rays of light which reach the eye by reflection 
from the intersection traverse and lose rays by ab- 
sorption from both ink films; but the greater number 
penetrate only the upper ink and do not suffer ab- 
sorption by the lower. 

The second is a method of judging whether or not 
two lines have'.been. made with the same ink, and con- 
sists in passing over each in succession prisms of red, 
yellow or blue glass (or two of these), and noting the 
number of millimeters through which it is necessary to 
move each prism from the position where its thin edge 
is in contact with the mark to be judged to that where 
the color is extinguished and the line is black. The 
prism is pushed horizontally over the ink mark, con- 
tinually adding to the thickness of the colored glass 
over the latter. When the line appears quite black 
the thickness in millimeters over which the prism has 
been pushed is read off and compared with the number 
of millimeters which the other line requires to attain 
the same result. If the inks have the same colors, 
these results must agree. 

Third method. In 1886, I read before the society a 
paper on the use of composite photography for the pur- 
pose of establishing the type of an individual's writing, 
and especially the signature. Since then the mechani- 
cal difficulties in the way have been greatly lessened, 
and the method has given most valuable results in 
cases before various courts. But there are many oc- 
casions where it cannot be employed for one reason or 
another, and in such cases I have devised a system of 
measurement and tabulation which accomplishes by 
figures what composite photography established au- 
tomatically by form. The older method may be called 
the graphic average of the handwriting and the latter 
the numerical average. The advantage of the former is 
that it takes into account at once all the elements of 
character, while the latter can deal only with com- 
paratively few, but in spite of this the results attained 
have been very interesting. 

By the system here alluded to a given number of 
heights, breadths and angles of letters, and spaces be- 
tween them and between words, are selected and 
measured in a large number of undisputed signatures. 
The same elements are then measured in the signature 
in dispute. The averages of all the elements in the 
genuine series is then compared with the latter, and 
their agreement or disagreement will generally lead 
to a correct judgment as to the genuineness of the dis- 
puted signature. 

This method has given successful results in a direc- 
tion which extends the original idea to a study of 
"guided hands," and it has been possible to extract 
from the columns of measurements, proofs of the ex- 
istence of characteristics of each of the separate hand- 
writings. 

* Bead before the American Philosophical Society, May 18, 1894. 
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A TOUB OF FRANCE IN A BALLOON. 

An interesting experiment in aeronautics was tried 
in the latter part of September to determine the con- 
ditions under which a series of ascensions might be 
made for a certain number of days, executed succes- 
sively with the same gas and the same balloon. A 
series of ascensions were made forming a spiral to the 
north and northeast of Paris, stops being made at 
Mery-sur-Oise, Persan-Beaumont, Creil, Mery, Raulat 
and Essigny-le-Petit. The gas contained in the small 
balloon which had been put at the disposition of the 
aeronauts, MM. De Fonvielle and Mollet, by the ob- 
servatory was used as a feeder to the large balloon, 
which had a capacity of 1,200 meters. The trip con- 
tinued for a week. The ascensions were determined 
by the action of the sun's rays, which expanded the 
gas and dried the material of which the balloon was 
made. The descent invariably took place by reason of 
condensation at twilight. During the entire trip it 
was not once necessary to open the escape pipe. The 
balloon carried a horizontal propeller, which was in- 
tended to vary at will the altitude of the aeronaut. 
This apparatus was only used at the ascent from 
Creil. The results were satisfactory. MM. De Fonvielle 
and Mollet have now made some necessary modifica- 
tions, so that the propeller will hereafter be a regular 
part of the equipment of the aeronaut. 
Our engraving is from L'lllustration. 



and should the atmosphere be moist and evaporation 
from the body thus prevented, such intolerable heat 
could not be endured." 



The Apple as medicine. 

Dr. Q. R. Searles, of Brooklyn, N. Y., thus discours- 
es on the apple as medicine : " The apple is such com- 
mon fruit that very few persons are familiar with its 
remarkably efficacious medicinal properties. Every- 
body ought to know that the very best thing they can 
do is to eat apples just before retiring for the night. 
Persons uninitiated in the mysteries of the fruit are 
liable to throw up their hands in horror at the visions 
of dyspepsia which such a suggestion may summon 
up, but no harm can come to even a delicate system 
by the eating of ripe and juicy apples just before go- 
ing to bed. The apple is an excellent brain food, be- 
cause it has more phosphoric acid in easily digestible 
shape than any other vegetable known. It excites the 
action of the liver, promotes sound and healthy sleep, 
and thoroughly disinfects the mouth. This is not all. 
The apple agglutinates the surplus acids of the stomach, 
helps the kidney secretions and prevents calculus 
growths, while it obviates indigestion and is one of the 
best preventives known of diseases of the throat. 
Everybody should be familiar with such knowledge, 



-♦■»« ■»««»»- 



Arctic Exploration. 

News of the Jackson-Harms worth Polar 
expedition has been brought to England 
by Mr. J. Russell Jeaffreson, who ob- 
tained the information at Thorshavn 
from the captain of the Betsy, a walrus 
sloop recently returned from her summer 
voyage in the Barents Sea. It appears 
that the captain first saw the steam 
yacht Windward near the well known 
Matotchkin Schar, where the ice was 
very heavy, about the middle of August. 
Returning west toward the end of August 
he again met with the vessel in latitude 
75' 45' N. and longitude 44° E. ; but on 
this occasion she was steaming in the di- 
rection of Franz Josef Land without let 
or hindrance, the ice being in this locality 
brashy and rotten, the Windward actual- 
ly steaming up a lead of which no ter- 
mination northward was visible. The 
captain of the Betsy, though unable to 
distinguish the name of the ship, de- 
scribes her accurately, and from the posi- 
tions in which she was seen and the re- 
spective dates there is no reason to doubt 
that his report relates to the Windward. 
It is worth mentioning that this report 
is precisely what might have been ex- 
pected, as Mr. Jackson hoped to find a 
region of loose, brashy ice about 45° to 
50° E. longitude, and after getting abreast 
of the Matotchkin Schar, intended to 
make directly for it. The voyages of Mr. 
Leigh Smith showed that such a condition 
obtained in favorable years, and the re- 
cently published experience of Mr. Arnold 
Pike, who was yachting in the Barents 
Sea last summer, testified to a similar phe- 
nomenon in a year so unfavorable as the 
present. This has now been confirmed by 
the report of the captain of the Betsy, and 
consequently the outlook for the Wind- 
ward may be considered very favorable. 

* i m > » 

Bodily Temperature. 
The Kansas Medical Journal has the 
following to say concerning the temperature of the 
body: 

" It is remarkable what slight variation there is in 
the temperature of the healthy human body. The 
normal temperature is 96 - 6, andit isa fraction lessthan 
this one or two hours after midnight; while the maxi- 
mum temperature occurs from one to two hours after 
the noon hour. The ingestion of food, fasting, exer- 
cise, all are factors in slightly varying the temperature. 
The great peculiarity about the temperature in men is 
its evenness under all conditions. Heat or cold causes 
but slight variation, and in man less than in any other 
animal. In extremes that would be fatal to maDy ani- 
mals, man can endure and enjoy good health under 
those circumstances. We read of Arctic voyagers en- 
during a temperature ranging from 80 degrees to 90 de- 
grees and even 102 degrees below zero, while, on the 
other hand, in the tropics, during the greater part of 
the year, the temperature ranges from 106 degrees to 
110 degrees above, and yet men enjoy health in such 
varying temperature. We are told that the workmen 
of Sir F. Chantrey were accustomed toenter a furnace 
in which his moulds were dried while the floor was 
red hot and a thermometer in the air stood at 250 de- 
grees F. And Chabert, the fire king, was in the habit 
of entering an oven the temperature of which was 
from 400 degrees to 600 degrees F. Such heats are dry, 
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Camels In Australia. 

Some interesting particulars concerning the part 
which the camel is playing in the development of the 
Australian colonies are given in the British Austral- 
asian dealing with the gold fields of Western Australia. 
The great central depot for the animals imported from 
India is Port Augusta, 259 miles northwest of Adelaide, 
Here a camel quarantine station has been established, 
and the arrivals are kept in it and carefully watched 
for the first three months to guard against outbreaks 
of a certain deadly mange which carried off most of 
the earliest animals. Once acclimatized, the camels 
are not liable to the complaint, and they thrive won- 
derfully upon the natural shrubs of Australia — salt 
bush, wattle, mulga, acacia, and other varieties. The 
imported animals, however, are not nearly so valuable 
as the Australian-bred camels. The pastoralist breeds 
his camels, as he does his sheep, on scientific prin- 
ciples, so that already, within 25 years, there has been 
produced in Australia a race of camels "larger in 
frame, sounder in wind and limb, and possessed of 
greater weight-carrying capacity than the Indian ani- 
mals orginally imported." The British Australasian 
continues: " By means of camel caravans — there are 
now close upon 10,000 camels at work in Australia — 
the pastoralists have been enabled to take up and 
stock new country which was formerly 
incapable of being utilized, because a 
broad belt of land that is either water- 
less or liable to prolonged periods of 
drought intervened between the good 
country and the settled regions, whence 
all supplies have to be drawn, and where 
all products must be marketed. It is 
only within the last few years that 
mining men have awakened to the utility 
of camels in their industry, and large 
numbers of the animals have lately been 
drafted to Western Australia. On the 
older goldfields of that colony the camel 
caravan has already knocked out the 
bullock team by reason both of economy 
and efficiency. But, more important 
still, the camel is enabling new goldfields 
to be reached and worked which were 
previously, if not absolutely inaccessible, 
incapable of being permanently occupied 
and utilized. Mining machinery is being 
made in sections convenient for slinging 
across the back of the pack animal. 
Camel wagon transport, unknown both 
in Asia and in Africa, has also been de- 
veloped in Australia, the animals being 
yoked in teams of eight, just like bul- 
locks. Well sinking machinery is like- 
wise being sent into the waterless coun- 
try on camel-back, and after the mag- 
nificent results achieved by artesian 
boring in the arid region of Queensland, 
where some of the bores yield 2,000,000 
gallons a day and have caused rivers to 
run where water was never before seen 
except in the form of an all too scanty 
rainfall, there is no saying but that by 
this means the West Australian gold- 
fields, now worked with difficulty owing 
to the scarcity of water, may be con- 
verted into regular oases." During the 
Lindsay expedition, it is added, the 
camels had spells of 23 and 21 days with- 
out a drink of water. 



Heating 



TOUR OF FRANCE IN A BALLOON. 

and I hope you will help disseminate it. In addition, 
next to the orange and the lemon, it is the best anti- 
dote for the thirst and craving of the person addicted 
to the alcohol or the opium habit." 
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Antidiplitberitlc Serum. 

One of the subjects exciting the greatest interest at 
the recent meeting of naturalists and physicians at 
Vienna was the treatment of diphtheria by means of a 
prepared serum. In a paper read by Dr. Behring, the 
opinion was expressed that the preparation of serum 
for the purpose should be undertaken by the state, 
under the direction and control of the sanitary au 
thorities. It was stated that among children the mor- 
tality from diphtheria, amounting now to 240 in 10,000, 
might thus be reduced to one-third of that rate. Dr. 
Ehrlich spoke of this method of treatment as one of 
the most important results known in the history of 
medicine, and he stated that trials made in the Berlin 
children's hospitals showed that without the use of 
serum there weretwenty-five deaths out of seventy-two 
cases, while there were only two deaths out of seventy- 
eight cases treated with serum during the first two 
days of illness. Antidiphtheritic serum is therefore 
likely to become an article in demand for medical use, 
and pharmacists will require to provide for the supply 
of it. 



Herr A. Wilkie discusses certain ex- 
periments made by Mr. J. L. Roberts 
with the object of ascertaining the comparative effici- 
ency of heating by electricity and by combustion. Mr. 
Roberts heated masses of metal (rods of platinum and 
iron) to a red heat, first by combustion methods and 
then by the electric current When the substance was 
heated by a flame, the energy expended was calculated 
from the loss of weight of the combustible and the 
corresponding calorific power ; when electrical energy 
was used, the energy expended was calculated from 
the current and voltage. In the first series of experi- 
ments, a platinum rod was heated in the flame of a 
spirit lamp, and also by passing a current through it. 
When red hot, it was dropped into water. The results 
showed that less than 0'5 per cent of the thermal en- 
ergy produced in the flame was transferred to the bar, 
whereas 90 per cent of the electrical energy appeared 
as heat. In the second series of experiments, an iron 
bar weighing about a kilogramme was heated, first by 
means of well dried charcoal, and then electrically. 
In the former case, about 075 per cent of the thermal 
energy was transferred to the bar, in the latter case 88 
per cent was thus accounted for. These experiments 
are admittedly crude ; but they show that for some 
purposes electrical heating has claims to consideration. 



One pound of cork is amply sufficient to support a 
man of ordinary size in the water. 
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Tlie Panama Canal. 

The company which has just been formed for taking 
over the works at the Isthmus of Panama has issued a 
report, giving, says the Engineer, what it professes to 
be an accurate idea of the present state of the canal. 
It had been expected that after being abandoned for 
nearly five years to the ravaging influences of the floods 
from the river Chagres, and the growth of vegetation 
which flourishes with remarkable luxuriance at the 
Isthmus, the works would have been greatly dete- 
riorated, necessitating perhaps the re-excavating and 
banking of those sections of the canal already com- 
pleted. Judging from the report issued by the liqui- 
dator, the canal itself has remained practically intact, 
and the machinery and other plant has only partly de- 
teriorated from the climate. 

The first section of the canal, from Colon to a dis- 
tance of 21*700 kiloms., has been greatly modified by 
the action of the river which has flowed into it, and 
after following the incline of the canal for about 5 
kiloms., the river deposits a great deal of sediment and 
turns off into the Rio Mindi, which has considerably 
enlarged during the past four years. Beyond the point 
where the Chagres breaks into the canal the works are 
in very good condition, though they are so covered 
with vegetation as to be sometimes indistinguishable 
from the surrounding country, and it is explained that 
this is one of the reasons why untechnical observers 
have insisted so often upon the complete ruin of the 
works. The report urges that, so far from being a dis- 
advantage, this growth has actually been of service in 
preserving the canal, and the vegetation can be cleared 
away at very little cost. After the maritime reach, 
which terminates at 22 500 kiloms., are the works of 
*he first lock, and these are in excellent state of pre- 
servation. From this point the cutting continues with 
an embankment 50 meters in height, but notwithstand- 
ing the steepness of the sides not a stone has given 
way, and this is set down to the protection afforded by 
the dense vegetation. This state of things is unchanged 
across the plain of Tavernilla as far as kilom. 36; at 
this point the excavation runs close to the river, from 
which the water descends during the rainy season. 
This is particularly noticeable between kiloms. 25 and 
28 and between kiloms. 33 and 34. In the middle of the 
plain of Tavernilla are the large cunettes, which, not- 
withstanding their steep incline, have been in no way 
affected by the severe floods of four years ago. The 
works facing San Pablo are also unchanged, though 
entirely covered with vegetation. The same condition 
prevails up as far as the second lock, where the cutting 
had first been made in view of a level canal, and then 



altered to meet the exigencies of the plan ultimately 
adopted. 

The canal then follows the bottom of the narrow 
valley, where it now and then cuts the river as far as 
the 40th kilom. The result is that the filling-up pro- 
cess has been very active, in consequence of the floods, 
and the vegetation in this part is particularly luxu- 
riant. At Matachin, where preparations were made 
for the third lock, the works are often covered with 
water, but the cutting is nevertheless in a good state 
of preservation. After Matachin the canal leaves the 
yalley of the Chagres and enters the valley of the 
Obispo. Here, at the 46th kilom., the works for the 
fourth lock are in good order, and owing to the uneven 
state of the ground the canal has a depth in certain 
places of 44 meters. A little more than a kilometer 
further on the banking fell in during the work of cut- 
ting. From the 48th kilom. a cunette has been made 
over a distance of several hundred meters through a 
very hard rock. Then, after passing the works between 
the Obispo and the Rio Camacho, the valley extends 
and merges into the plain of Emperador. In cutting 
throuerh the high ground in this plain the canal has a 
depth varying from 35 to 40 meters. The fifth lock at 
this point is likewise in an excellent state. 

From kilom. 52*600 are the works of the Culebra, and 
at one place, where the depth is about 40 meters, the 
bank has fallen in. Notwithstanding the influx of 
water, the works are very much in the same state as 
they were five years ago, though between kiloms. 
54*300 and 55*400 the soft soil that had to be cut through 
has given way. This is due entirely to the action of 
the water, and it is stated that with proper drainage 
the difficulty can be overcome. The same influence 
has been at work on the Pacific slope, where a great 
deal of shifting soil has been met with. Between the 
sixth and the tenth lock, descending toward the 
Pacific, there is nothing worthy of remark, except that 
the works are very humid and the vegetation is conse- 
quently very thick. From the tenth lock the valley 
opens out in a low, marshy country, and between 
kiloms. 65*500 and 66700 the canal has been partly filled 
up. Further on the canal is in a better state of pre- 
servation, owing to the water having a freer course. 
The maritime channel commences at the 68th kilom. 
It makes a detour around the mouth of the Rio 
Grande, and then continues in a straight line until 
within 200 meters of the northern point of Perico Island. 
In some parts, where the channel is exposed to the 
winds, it has been filled up by as much as four meters. 

As regards the machinery and other material, the 
report speaks favorably but sparingly. Of the six- 



teen dredgers of 130 horse power ten are almost as good 
as new, and have hardly been used, but the others 
will require a great deal of repairing. There are sev- 
eral other dredgers, including two marine dredgers and 
two of the Suez type. All the floating material is 
found on different points of the canal, principally at 
Colon and upon the Pacific slope. The rolling stock is 
likewise distributed over different portions of the canal, 
and it is not in such a bad condition as might have 
been expected. Some of the locomotives have been re- 
paired since 1888, and may again be put into service; 
but many of the wagons have rotted in the destructive 
climate. In short, it is thought that all the metal 
plant will be available for use after being overhauled. 
The wharves at Colon and Boca, the docks and other 
installations will have to be entirely reconstructed, 
and repairs will be needed in every direction before 
the work can be resumed. The railways will likewise 
have to be relaid; the wooden sleepers are entirely use- 
less, but the steel sleepers are still serviceable. The 
rails, nuts, and bolts will all have to be replaced. In 
view of the many costly repairs that will have to be 
carried out before the work of cutting the canal can 
be proceeded with, it is difficult to fully understand 
the project of the new company, whose available capi- 
tal of not more than twelve millions sterling will be 
practically swallowed up in preliminary works. It is 
not pretended, even, that the new company has any 
definite plan in view. 

The first object is to get a few hands at work upon 
the Isthmus, so as to fulfill the clause of the agreement 
with the government of Colombia which makes it 
necessary that the work should be resumed before the 
end of October, in default of which all the material 
would be confiscated. When half of the capital has 
been spent in preliminary works the technical commis- 
sion will meet to decide whether it is worth while to 
continue the work, in which event the public will be 
asked to subscribe about twenty millions sterling. If, 
on the other hand, it is found inadvisable to pursue 
the undertaking any further, the money already sub- 
scribed will be used for working the Panama Railroad, 
in which the old company had a considerable interest. 
So far, no plan for completing the canal has been 
definitely adopted, and this matter will be left to the 
technical commission which will be appointed as soon 
as the company is in working order. 



It is stated that in round numbers there are on all 
lines of street railways in the United States, 50,000 
cars, including steam and electric motors, cable grip 
cars, trail and horse cars. 



RECENTLY PATENTED INVENTIONS. 
Engineering:. 

Valve Gear.— Franklin W. Hagar, 

Nashville, Tenn. This invention relates to marine en- 
gines, and the improvement comprises a rocking lever 
for oscillating exhaust valves, and a rocking shaft jour- 
naled in the lever and having an independent turning 
motion to control puppet valves for the admission of 
steam, the valves being all contained in a single chest, 
while a valve link operated from the main driving shaft 
engages either a pin on the lever or the shaft. The en- 
gine^ cuts off at half stroke, and the cut-off is not ad- 
justable, but is very prompt, the movement being of 
such a nature that it easily seats the valves, without slam- 
ming or knocking. 

Spark Arrester. —Henry E , Bult- 

man, Oak Park, Minn. This improvement comprises a 
lower cylindrical gauze-covered portion attachable to a 
smokestack and with upwardly projecting and outwardly 
inclining bars supporting a top band, an exterior funnel- 
shaped screen having its bottom adapted for attachment 
to the cylindrical part of the arrester and its upper part 
bent over (he top band and formed into a deflecting 
cone. The improvement entirely closes the stack so 
far as the emission of sparks is concerned, but does not 
interfere with the draught, while an easily actuated 
cleaning apparatus removes the sparks and thus pre- 
serves the life of the arrester. 



Railway Appliances. 

Rail Tie.— Jesse C. Cowdrick, Ogdens- 

burg, N. J. This is a tubular metallic tie, somewhat oval 
in cross section and approximating the shape of an ordi- 
nary wood tie, but with a slot in its upper face extending 
from end to end, affording a certain degree of elasticity, 
Parallel transverse cuts are made where the rails cross, 
forming a tongue at each side of the slot, and the rails 
being seated on the tongues, where they are held by re- 
taining shoes and bolts, the latter engaging a connecting 
plate on the under face of the upper section of the 
tie. 

Railroad Cattle Guard.— Andrew 

J. Gwin, Minden, La. This is a gale-operating me- 
chanism in which movable rails at the side of the 
traffic rails are connected with a vertically sliding gate, 
so that when a locomotive approaches the guard from 
either direction the gate will be depressed below the rails 
and held depressed until the train has passed, when the 
gate rises to normal position, to prevent cattle from pass- 
ing along the track. The gate is arranged transversely 
of the track, cutting off the passage between the rails and 
aiso on each side, and it slides vertically in a box pro- 
vided with suitable guideways. 



mechanical. 

Wrench.— Alf L. Win#e, Miles City, 

Montana. This wrench has^a toothed stock with fixed 



jaw, having a perpendicular gripping surface and a mov- 
able jaw embracing the stock, and having longitudinal 
sliding movement. The movable jaw has teeth to mesh 
with those of the stock, and a wedge slides between the 
movable jaw and the stock, to lock the jaw to the stock, 
while secured to the wedge is a spring catch under con- 
trol of the operator, a projection on the catch engaging 

a recess in the jaw. The improvement affords a strong 

and simply made tool, the jaws of which may be quickly 
adjusted and locked. 



miscellaneous. 

Heliograph Attachment. —Albert 

L. Wetherill, Philadelphia, Pa. A graduated segment is> 
according to this invention, mounted upon the mirror bar 
to turn with one of the mirrors carried thereby, the center 
of the segment coinciding with the pivot of the mirror, 
and a vernier being secured to the mirror bar. The im- 
provement may be utilized as a range finder or for taking 
vertical and horizontal angles, the attachment being 
readily used for surveying purposes without interfering 
with the employment of the heliograph for transmitting 
flashes. The attachment may be readily disconnected 
and carried in the same pouch with the heliograph. 

Carburetor.— Eugene M. Westcott, 

Hampton, Iowa. This is an apparatus to make carbu- 
reted air, to burn like ordinary ijluminating gas, in which 
the depth of gasoline through which the air is forced may 
be readily controlled. Means are accordingly provided 
for regulating the air supply, and the apparatus is so con- 
structed that it may be easily and thoroughly cleaned, 
and the water supply can be so regulated as to cover the 
distributer and prevent it from becoming clogged by 
freezing. 

Making Sulphuric Acid.— Peter S. 

Gilchrist, Charleston, S. C. This invention covers an 
improvement on apparatus formerly patented by the 
same inventor, and relates particularly to the construc- 
tion of the columns or cases between the lead chambers, 
provision being made for their free expansion without 
breaking or buckling. The cross air pipes are also so 
arranged in the column that the pipes may be excep- 
tionally strong, while effecting a thorough mingling of 
the gases passing through the column and collecting 
weak acid, which, coming into contact with the nitro- 
sulphuric acid formed on the surfaces of the pipes, de- 
composes the acid, thereby promoting and cheapening 
the process of acid manufacture. 

Phosphoric Acid with an Ab- 

eoBBENT.— Gaston Descamps, Havana, Cuba. This in- 
ventor has patented a new article of manufacture, a vege- 
table cellulose, as sawdust or cane bagasse, dried and 
charged with phosphoric acid, thus affording phosphoric 
acid in dry form, designed for use in the manufacture of 
sugar and other industries, and to be conveniently trans- 
ported without deterioration. 

Separator.— John E. Borchard, New 

Jerusalem, Cal. This is a machine for separating one 



kind of seed from another, and also for removing dirt 
and refuse. The seed are fed between oppositely re- 
volving inclined rollers of different sizes, each roller 
having a different degree of inclination from the other, 
and the surfaces of the rollers being preferably roughened. 
The smaller roller, termed a guide roller, is concaved 
longitudinally, admitting of its being elevated at its 
lower end and yet leaving the space between the two 
rollers of a uniform width the entire length of their 
roughened surfaces, the guide roller then assuming a 
somewhat spiral relation to the periphery of the main 
roller. 

Music Leaf Turner.— Cyril P. Brown, 

Spring Lake, Mich. According to this invention a 
wheel pivoted on a suitable case or frame carries a num- 
ber of outwardly extending arms at whose ends are 
swinging fingers arranged in pairs, the apparatus being 
readily applied to a music stand, piano or organ, and the 
fingers being adapted to clasp the leaves, whereby they 
may be easily turned one by one without touching them 
with the hands. Any desired number of leaves may also 
be turned back simultaneously. 

Musical Instrument.— Evaristo Enri- 

quez, San Juan Bautista, Tobasco, Mexico. This in- 
strument has an elongated solid wooden body, mainly 
cylindrical, flattened on top and tapered toward the 
head, and there are frets on the top, strings fast at the 
head and keyed at the lower end of the body, with a re- 
movable peg at one side and a longitudinal pin at the 
lower end of the body. Music is made with the instru- 
ment by the joint action of the fingers, mouth and 
tongue, the melody, when played according to thedesign 
of the inventor, partaking of the nature of strains from 
a guitar and an ^olian harp. 

Farm Gate —James M. Hurst, Lu- 

cretia, Va. This is a strong and simple gate, mainly 
like the ordinary swing gate, but with means for latch- 
ing it from top to bottom and a convenient lever for 
simultaneously operating the latches. The lever may 
also be operated by a person on horseback, and a guard 
is provided to prevent the lever from being moved by 
live stock. There are means for automatically closing 
and locking the gate. 

Method of Closing Cans. — John 

Banbury, Auckland, New Zealand. This is a method of 
sealing cans in which a wire is placed between the inner 
surface of the can body, just at its upper edge, and a 
narrow marginal upturned flange of the cover, and then 
applying pressure to bring the flange and the adjacent 
surface of the can body nearer to each other to hold the 
wire between them. To make an air-tight closure, solder 
or other sealing material may be employed, and one end 
of the wire has an outwardly extending loop, by pulling 
upon which the cover is loosened and the can opened. 

Neck Yoke.— James S. Brown, Eureka, 

Cal. This is an improvement upon a formerly patented 
invention of the same inventor, the improved yoke ad- 
mitting of a vertical as well as lateral movement upon 



the pole, whereby the neck yoke may be used with 
vehicles adapted for freighting or traveling over rough 
roads, promoting the comfort and proper working of the 
team. 

Tug Adjuster.— Frank Sherry, Jack- 
sonville, 111. This is a very simple and durable device 
whereby the tug straps may be quickly shortened or 
lengthened as required. It consists of a base plate with 
an eye at one end to receive one end of the crupper and 
an opposite eye for one end of the back strap, while on 
the plate is a metal loop open at both sides and with a 
top opening, a bolt sliding on the base plate being 
adapted to enter the loop and force any straps into en- 
gagement with its top portion, the bolt being forced 
into the loop section when the straps have been properly 
adjusted. 

Tile Truck.— Joseph W. Bienz, Rock- 
ford, Ohio. The cradle or bed, according to this inven ■ 
tion, is hinged at one end to the truck proper, and is 
movable toward or from the truck at its other end, while 
a stay rod is jointed at one end to the cradle and hooked 
at its other end, the side pieces being hinged to the 
cradle, and a latch connecting and clamping the side 
pieces together. With this truck large tile, whether 
green or dry, can be handled by one man instead of re- 
quiring the service of two, the side pieces being removed 
in handling dry tile. 

Shoe String Holder.— Henderson T. 

Small, Chanute, Kansas. This holder is adapted to re- 
ceive shoe strings in assorted kinds and sizes, and so 
hold them that one or more may be withdrawn without 
disarranging the others, the improvement also forming 
a convenient display rack for the strings and a recep- 
tacle for quantities of strings in bales or bundles. 

Support for Cards, etc.— William 

F. Jones, Baltimore, Md. This is a simple f oldable sup- 
port, readily adjustable to afford a firm, stable rest, for 
a card, or other similar article, so that it may be pushed 
back and forth upon a show case. It comprises a light 
frame held in inclined position by a base piece and 
jointed strut piece, a slotted keeper being arranged at 
the rear of the frame. The support may be formed in 
one piece, of cardboard or similar material. 

Tot Pistol.— Henry D. Medrick, Port 

Jervis, N. Y. In this pistol the hammer is moved en- 
tirely by the trigger, which automatically raises the 
hammer to firing position and releases it, when a spring 
acts upon it to force it against a cap to be fired. A tape 
of caps in the handle chamber is fed upward around the 
pivot of the hammer to engagement with the anvil, thus 
rendering the device a self-cocking and repeating, or 
rapid firing pistol. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 



© 1894 SCIENTIFIC AMERICAN, INC 



November 3, 1894.] 



^jci^utifit Amtxmn. 



285 



NEW BOOKS AND PUBLICATIONS. 

The Senile Heart. Its Symptoms, 
Sequelae, and Treatment. By George 
William Balfour. New York and 
London: Macmillan & Co. 1894. Pp. 
300. Price $1.50. 
Much of this work is sad reading. It describes the 
heart troubles, one of the great dreads of humanity. It 
is, of course, especially designed for physicians, but to 
those who are willing to investigate these ailments, and 
are able to do so without being frightened by possibili- 
ties of disease, it will, no doubt, be found very interest- 
ing. A full index is appended. 

A Text Book on Roads and Pave- 
ments. By Fred P. Spalding. New 
York: John Wiley & Sons. 1894. 
Pp. viii, 213. No index. Price $2, 

Good roads is to-day one of the subjects attracting the 
most widespread interest of the public. The fact is 
coming to be recognized that a civilized country should 
have the best possible roads and highways, and that the 
modern streets should not be disgraced by cobblestone 
pavements, and that the use of these inferior traction 
surfaces involves a great loss of energy in the conduct 
of everyday business. The different classes of pave- 
ments, such as macadam, asphalt, wood and stone block 
pavements, are all treated here in detail with numerous 
illustrations, and the work is in every way to be strongly 
recommended, except in the omission of an index. 

Geometry for Grammar Schools. 
By E. Hunt. Boston, U. S. A. : D. 
C. Heath & Co. 1894. Pp. iv, 99. 
Price 25 cents. 



SCIENTIFIC AMERICAN 
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OCTOBER, l894.-(No. 108.) 



TABLE OF CONTENTS. 

1. Elegant plate in colors showing a Colonial residence 

at Plainfleld, N. J., recently erected for B. A. 
Hegeman, Jr. Two perspective elevations and floor 
plans,alsoan interior view. Cost $6,000. A pic 
turesque design. Mr. Frank W. Beall, architect, 
New York City. 

2. Plate in colors showing a very attractive stone dwell- 

ing recently erected for H. J. Peet, Esq., at Buena 
Park. 111. Two perspective elevations and floor 
plans. A pleasing design. Mr. J. L. Silsby, archi- 
tect, Chicago, 111. 

3. A dwelling at Bridgeport, Conn., recently erected for 

Frank Fowler, Esq, Two perspective elevations 
and floor plans. Cost complete $5,600. Mr. A. H. 
Beers, architect, Bridgeport, Conn. 

4. A cottage at Stratford, Conn., recently completed 

for Robert Wheeler, Esq. Perspective elevation 
and floor plan. A unique design presenting pleas- 
ing elevations and a well arranged plan. Cost 
$6,200 complete. Mr. Edgar Osborne, builder, 
Stratford, Conn. 

5. The residence at Belle Haven, Conn., recently com- 

pleted for J. E. Kent, Esq. An attractive deeign 
in the modern Colonial style. Two perspective 
elevations and floor plans. Cost $6,850 complete. 
Messrs. Rossiter & Wright, architects, New York 
City. 

6. A Colonial double house recently completed at 

Bayonne City, N. J. Perspective elevation and 
floor plans. Cost $4,800. Mr. Arthur C. Long- 
year, architect, New York City. 

7. A dwelling at Bensonhurst, L. I., recently erected 

for John P. Jepson, Esq. An excellent example 
for a suburban home. Two perspective elevations 
and floor plans. Cost $5,620 complete, ready for 
occupancy. Mr. William H. Mersereau, architect, 
New York City. 

8. A dwelling at Flatbush, L. I., recently completed for 

Richard Ficken. Esq. A design in the Colonial 
style. Two perspective elevations and floor plans. 
Messrs. J. C. Cady & Co., architects, New York 
City. 

A small Colonial cottage at Bayonne City, N. J. Per- 
spective elevation and floor plan. Cost complete, 
$2,800. Mr. Arthur C. Longyear, architect, New 
York City 

A residence at Pompton, N. J., built for Wm. F. 
Hall, Esq. Cost, $7,500. A good example of an 
all-the-year-round residence. 

11. The new Protestant Cathedral at Berlin, Germany, 

costing $2,400,000. Designed by Prof. Julius 
Raschdoff. 

12. Roman remains at Bath, England. 

13. The Temple of Neptune at Paestum. 

14. Miscellaneous Contents : Mahogany pavement.— Pro- 

portion in architecture.— The architect who never 
exceeded estimates.— Some difference between 
the English and American plumbers.— Decay of 
stone.— Wood water main.— Artificial marble.— 
Art mouldings, illustrated.— SnowguardsforroofB, 
etc., illustrated.— Double tenoning by machinery.— 
Transparent brickB for hothouses.— The Capital 
heater, illustrated.— The Poppert patent improved 
weight sliding blinds, illustrated.— The new deco- 
ration in the apse of St. Paul's.— Preparing walls 
for papering.— An improved carpenter's clamp, 
illustrated.— An improved sanitary appliance, illus- 
trated.— Hughes* improved drawing table, illus- 
trated.— Helping the deaf to hear, illustrated. 
The Scientific American' Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MtfNN & CO., Publishers, 

361 Broadway, New York. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight tvords to a line. Adver- 
tisements must be received at publication office as early as 
Ihursday morning to appear in the following week's issue 



" C. S." metal poliBb. Indianapolis. Samples free. 

111. catalog tools, 15c. FraBse, 19 Warren St., N. Y. 

Heading machinery. Trevor Mfg. Co., Lockport, N. Y. 

We make absolutely a perfect loose pulley oil^r. Krid- 
ler Mfg. Co., Grand Rapids, Mich. Send for circular. 

Screw machines, milling mactimes, and drill presses. 
The Garvin Mach. Co., Laitrht and Canal Sts., New York. 

Universal drawing tables and steel ribbed drawing 
boards. Just out. Morse Machine Co., Rochester, N. Y. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumpingplants. Irvin Van Wie, Syracuse, N. Y. 

Books. Illustrated descriptive catalogue mailed for 
5 cents. Civil, mechanical, electrical, manufacturing in- 
dustries. Spon & Chamberlain, 12 Cortlandt St., N. Y. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. *4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

Live Patents for Sale.— A series of valuable patents, 
forming the basis of an extensive business, capable of 
great enlargement without any very heavy investment 
of capital, is offered for sale on page 287. The patentB 
cover practical mechanical ideas, in the substitution of 
simple devices for the hitherto indispensable electric 
call bells, bo liable to fail, when not carefully attended 
to, from the giving out of batteries, impairment or 
crossing of conductors, etc. An improved bicycle bell 
and ingenious portable table bell, of exquisite design, 
are also included in the list. The patents are offered for 
Bale on account of the precarious health of the inventor. 
Tbe articles are already popular and the percentage of 
profit is large. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6282) G. C. asks : 1. What is the best 

constant current medical battery for burning out hairs, 
lighting a small lamp, etc.? A. Probably a storage bat- 
tery is the best. For constant current a Daniell combi- 
nation is good, but it is of high resistance and is not 
adapt d to open circuit work. A Grenet or plunge bat- 
tery is about the best primary battery for your work. 
Keep the zinc thoroughly amalgamated. 2. We have a 
battery of 12 cells made with a stick of carbon, a Btrip of 
zinc wrapped with cloth (to act as porous pot) and sur- 
rounded with broken gas coke. Would nitrate of silver 
in distilled water form a good working solution that 
would last and not polarize ? A.. No. It would be very 
expensive and would quickly polarize. 3. Can you 
mention a good work giving lots of information on 
primary batteries ? A. We can supply you with the 
following books relating to the subject you refer to: 
Carharfs "Primary Batteries," price $1.50; Niblett's 
" Elementary Treatise on Electric Batteries," price $2.50. 
4. Can you suggest a good solution for our battery, as sal- 
ammoniac does not answer ? A. Try a mixture of 1 part 
nitrate of mercury and 2 parts sal-ammoniac with water. 

(6283) H. E. writes : Why is it necessary 
to use such powerful engines to run dynamos? I cannot 
see why they should offer any great resistance, other than 
that caused by their great weight. A. A dynamo con- 
verts mechanical energy into electric energy. This it 
doeB by the forcing of the armature coils through a mag- 
netic field. The resistance to its motion is almost identi- 
cal with that offered by an armature of a magnet when 
drawn away from the pole of a magnet. The weight 
produces no resistance except as it increases journal fric- 
tion. 

(6284) F. G. C. writes : I have a tele- 
phone wire stretching from a pole to the house, a dis- 
tance of 40 feet perhaps. It hums a great deal, and par- 
ticularly at night and in cold weather. I have put an 
appliance called an anti-hummer or anti-singer at the 
house end of the line, but it does no good. Could you 
tell me, if I also put another anti-singer at the pole end, 
if it would help it? Also, what is the reason it sings in 
the night time? A. Try changing the tension of the wire. 
An intermediate insulator placed to one side of the cen- 
ter of the wire might answer. It hums when its natural 
period coincides in some way with the wind actuating it. 
The extra anti-hummer would probably improve it. 



Communications Received. 

"On Concrete Construction." By E. L. R. 



TO INVENTORS. 

An experience of nearly fifty years, and the preparation 
of more than one Hundred thousand applications for pa- 
tentB at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patentB everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are row, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.-, office Scientific American, 361 Broad- 
way, New Tort. 



INDEX OF INVENTIONS 

For which Letters Patent of tbe 
United States were Granted 

October 23, 1894, 

AND BACH BEARING THAT DATE. 

[See note at end of list about copies of these patentB.] 



Adjustable bracket for shade or other rollers, J. 

A. Dwyer 527,951 

Air brake coupling, automatic, W. M. Edwards... 527.838 

Air purifier, return, J. Warrington 527,910 

Air sieve, purifier, and dust collector, combined 

return, A. C. Brantingham 527,938 

Alarm. See Burglar alarm. 

Aluminum, reducing, Goocb & Waldo . . 527,847 to 527,851 

Aluminum, reducing, Waldo & Goocb 627,846 

Annunciator signal, I. H. Farnham 527,839 

Axle box, locomotive, M. N. Forney 527,960 

Baling device. J. Fatkin 528,085 

Bale box clamp, T. M. Wallace 528,047 I 

Basin plug and overflow, combined lavatory, G. 

H. Muckenhirn 527,802 | 

Basket, fruit. Asa in & Muhlenbeck 527,761 

Batteries, manufacturing elements or plates for 

Secondary, Kirkpatrick-Picard & Thame 527,861 

Battery. See Electric uterine battery. i 

Bedclothes bolder, C. E Muller 527,872 

Belt, electric, Backstrom & Johnson 527,922 

Bicycle frame, G. F. Washburn (r) 11,449 ' 

Bicycle sled, L. Thanner 527,903 

Bicycle stand, F. H. Pierce 528,028 ' 

Bicvcle support. D. Brainerd 527,767 

Billiard cue chalker, F. G. Ohess 527,770 

Blacking machine, automatic electrical boot, J . 

O. Heinze. Jr 527,977 

Blacking machine, boot, J. B. Sweetland 527,900 

Block. See Paving block. 
Bo Her. See Steam boiler. 

Boiler. C.Hyde 528,103 

Boiler tube joint, sectional, N. W.Pratt 527,883 

Bone cutting machine, A. H. Chapman 527,769 

Book rack, sam pie, J. Reading 527,809 

Book support, G. Stikeman 527.897 

Bottles, device for preventing refilling of, DaviB 

& Leach .". 527,777 

Bottles, device for preventing refilling of, F. W. 

Johnson 527,992 

Box. See Coal box. Letter box. Toy money 
box. 

Box covering machine. J. Weber 527,913 

Bracket. See Adjustable bracket. Car door 

bracket. 
Brake. See Car brake. 

Brake, C. C. Onsgord 528.019 

Brake shoe clamp, E. H. Kinnaman 527,862 

Brickkiln, G. S. M. Butter 528,113 

Brooder, chicken, F.J. Wiegand 527,822 

Buckle, J. F. Molloy 528,008 

Buffing pad holder, A. B. Perry 528,024 

Bugg y top support, A . N. Books 528,032 

Bung making machine, E. E. Elder 527.952 

Bung stopper, B. Rubensteln 527,888 

Burglar alarm, portable, L. G. Larson 527,998 

Burner. See Duplex burner. 

Calculator, W. H.Clark 627,943 

Camera. See Panoramic camera. 

Can filling device E.C. Hilly er 527,982 

Can labeling machine, F. X. Gaudrie 527,843 

Car brake, Steedman & Brookmire, Jr 528.116 

Car coupling, H. Gallager 528,124 

Car door bracket. E. A. Hill 527,792 

Car draw bar, railway, A. G. Steinbrenner 528,117 

Car fender, H. P. Weale 528.048 

Car fender. S. D. Wright 528,057 

Car life guard, street, J. F. Ryan 527,813 

Car motor, electric, N. C. Bassett 527,927 

Car motor, steam, J. A. Barhydt 528,067 

Car seat, M . N. Forney 527,842 

Car ventilator, B. F. Hughson 527,987 

Cars, automatic dump for unloading, C. D. 

Matheny 527,868 

CarB, method of and means for controlling elec- 
tric, H. P. Davis 527,947 

Carbon, electric light, B. G. Acheson 527,826 

Carding mach ine, J. T. Meats 528,007 

Carriage, F.N. Vanier 527,909 

Cartridge loading machines, revolving crimper 

for, U.S. Hisey 528,098 

Cartridge loading machines, shell carrier actuat- 
ing mechanism for, C. 8. Hisey 528,094 

Cartridge loading machines, shell carrier for, 

Hisey & Rice 527,983 

Cartridge loading machines, shell feeding mech- 
anism for, C. S. Hisey 528,095 

Cartridge loading machines, Bhell placer for, C. S. 

Hisey 528,096 

Case. See Composition case. Spectacle case. 

Ti le case- 
Cash controlling machine, A. Quortrup. 027,908 

Casting sash weights, device for, A. S. Hodges.... 527,984 

Castings, chill for making chilled, H. Schon 528,034 

Cathode for electrolytic process and making 

Bame, E. Stouls 528,042 

Centrifugal separator, H. F. M. Kayser 527,860 

Chain machine B.L. Colvin 528,076 

Cheese press. C. J. Lundstrom 528.001 

Churn, J. A.Crim 528,079 

Churn, Leonard & Bever 528,000 

Churn, M. M. Montgomery 528,129 

Churn. CM. Roark 528,030 

Cigar vending machine, coin operated, H. L. Kirt- 

ley 527,995 

Clamp. See Bale box clamp. Brake shoe clamp. 
Floor clamp. 

Clam p hook, adjust able , J. A. P. Berg 527,763 

Clasp. See Garment clasp. 

Cleaner. See Flue cleaner. Tube or flue cleaner. 

Clevis, A. Morganfleld 528,009 

Clock, self-winding electric, E.G. Hammer 527.786 

ClOBet seat, W. G. Vollmer 527,821 

Clothes drier, P.J. Meslein 527,870 

Clothespin, W. D. WatkinB 527,911 

Clutch coupling, McGee & McCarty.. 528,012 

Coal box. portable, Bukenhofer & Weiss 528,072 

Coal drill, P. Sauer 527,814 

Coin-controlled machine. I. Richardson 527,886 

Composition case, R. W. Nelson 528,106 

Coop, folding chicken, C. B. Proctor 527,807 

Cord, flexible, R. Kelso 527,795 

Cork cutting machinery, J. Lowman 527,865 

Corn cutter and dropper, J. Stewart, Jr 528,041 

Corset, J. C. Andrews 528,064, 528,065 

CorBet, abdominal, T. S. Gilbert 527,966 

Coupling. See Air brake coupling. Car Coup- 
ling. Clutch coupling. Hose coupling. 

Cradle, child's, W. E. Phillips 528.026 

Current motor, alternating, C. T. Child 528,121 

Currycomb, R. W. Hardie 527,973 

•Curtain, A. M. BranBbaw 528,071 

Cutter. See Corn cutter. Meat cutter. 

Dental plate blank, rubber, J. Spyer 527,817 

Desk or stationary implement, T. D. Ingram 527,859 

Dial sinking machine, G. E. Hunter 527,988 

Digger. See Potato digger. 

Display cabinet, ribbon, L. Schoolhouse 528,035 

Door check, H. V. Wertzberger 528,049 

Doorcheck.J Wolf 527.919 

Door check and buffer, com bined, J. P. Neeley — 528.017 

Door lock, sliding, Loewer & Sieber 527,797 

Draught equalizer, G. W. Raymond 528,111 

Dredging machine, L. W. BateB 527,762 

Drier. See Clothes drier. 
Drill. See Coal drill. 

Drilling machine. C. A. Bentrup 527,929 

Duplex burner, T. P. EvanB 527,957 

Dust collector, A . C. Brantingham, 

527,935 to 527.937, 527.939, 527,940 

Dynamos, metal brush for, W. Vom Braucke 527.766 

Educational appliance, L. W. Musser 528,010 

Electric lighting system. G. J. & G. J. T. J. Par- 

fltt 528,021 

Electric motor or dynamo, C. F. Daniels 527.776 

Electric switch, J. F. McLaughlin 528,014 

Electric uterine battery. C. E. Hebard 527,788 

Electrotype matrices, machine for blackleading, 

O. B. Beach 527.827 

Elevator. See Water elevator. 

Elevator controller, L. W. Southgate 527,896 

Engine. See Gas engine. Motor engine. Paper 
pulp beating engine. Rotary engine. 

Envelope, R. L. Dow 527.948 

Exhibitor, coin-controlled, C. W. DeKnight 528,084 

Extractor. See Stopper extractor. 

Feed mill, N. P. Bowsher 528.070 

Fence, J. Donnell 527,780 

Fence, portable, W. M. Cook 527.773 

Fence, wire, H C Pratt 528,109 

Fertilizers, making, E. Records 527,810 

File case. D. A. Drake 527,949 

Filter, W. B. Lindsay et al 528,104 



Firearms, magazine for breech-loading, P. Mau- 
ser 527,869 

Flexible tired wheel, S.Elliott 627,782 

Floor damp, M. Schlatter 628,033 

Flue cleaner, W. Jess 528,132 

Fluid, apparatus for intensifying the pressure of 

compressed, C. P. Higgins 527,981 

Fruitholder, T. Leach 527,999 

Fruit, etc., machine for sorting or grading, F. N. 

Ellithorpe 527.953 

Frying pan handle rest, C.C. Hover 528,100 

Furnace. See Ore roasting furnace. Smoke pre- 
venting furnace. 

Furnaces, method of and apparatus for extract- 
ing moisture from air for blast, J. Gayley 

Garbage, treating, W. MacDonald 

Garment clasp, D. Roth 

Gas engine, F. S. Mead 

Gas engine, H. B. Migliavacca 

Gas, process of and apparatus for making, 
Heckert & Rowland 

GaB, rotary apparatus for generation of chlorine, 
J. W. Sutton 

Gear cutting machine, T. O. Perry 

Glass articles, manufacture of hollow, Croskey & 
Locke 

Glass mould, Momper & Sigwart 

Glass press, Croskey & Locke 

Gld from its ore, extracting, Pelatan & Clerici.. 

Gong, J. Redding 

Grain tempering machine, G. T. Thompson 

Grate, fire, Drake & Green 

Grater, nutmeg, W. A. Dunlap 

Grinding mill. C. C. Howe 

Gun, igniting spring, Wiebach & Koellboffer 

Hair brushing machine, rotary, I. M. Tintore 

Hanger. See Picture hanger. 

Harness, R. G. Kennedy 

Harness, J. A. Thompson 

Harrow, P. J. Heller , 

Harrow, W. a. O. Jones 

Harrow, F Nishwitz 

Heater. See Hot water heater. 

Heating and ventilating apparatus, building, A. 
McFadyen 

Heating apparatus, hot water, S. J. Anderson 

Hinge, gate, G. M. Bowen 

Hinge, strap, W. H. Hart 

HoiBting machinery, etc., hydraulic, H. W. Um- 
ney 

Hook. See Clamp hook. 

Hook, C. Crowther 

Hoop making machine, D. C. Putnam 

Hose coupling, Bicbet & O'Neill 

Hose coupling, S. F. Whal en 

Hot water heater, W. L. Shepard 

House, movable, J. F. Rothwell 

Hub blank making machine, W.W.Tucker 

Ice cutting machine, W. Butts 

Ironing machine, H. F. Gray 

Jack. See Lifting jack. 

Joint. See Boiler tube joint. 

Journals of mixing machines, device for prevent- 
ing leakage about, F. Westerman 

Kiln. See Brick kiln. 

Knitting machine, W. R. pillmore 

Knitting machine, warp, J. Bradley 

Ladder and truck, extension fire, A. B. CairneB... 

Ladder apparatus, fire. W.J. Horton 

Lamp and socket, combined regulating incandes- 
cent, C. A. Hussey 

Lamp, electric arc, S. Bergmann 

Lamp, electric arc, H. O. Swoboda 

Lamp shade protector, G. Reichman 

Lamps, carbon holder for arc, E. Lavens 

Latch lock, B. D. Coppage 

Lathing, metallic, G. Hayes (r) 

Leaching apparatus, F. B. Strunz 

Lead hydrate produced by electrolysis, treating, 
A. B. Browne 

Leaf turner. H. Kramer 

Lenses to elevator doors, etc., holder for attach- 
ing, C.W.Mark 

Letterbox, C.W. Martin 

Level attachment, spirit, A. Schnell 

Lifting jack, A. L. Stanford 

Lock. See Door lock. Latch lock. 

Lock, J. Schade 

Locomotive. C. A. Couch 

Loom picker motion, E. Guilbert 

Loom positive shuttle motion, E. H. Graham, 

527 783 

Magnetic separator, W. H. Williams 628'.054', 

Mail bags to or from trains in motion, apparatus 
for delivering, E. Davies 

Marbles, manufacturing art iflcial.F. Grand' Mon- 
tagne 

Meat cutter, G. & E. D. Ashley 

Meter, Henley & Fulgham 

Milking machine, cow. E. Smart 

Mill, see Feed mill. Grinding mill. Olive mill. 
Windmill . 

Mill roll feeder, G. W. Combs 

Mining machine, J. Hen wood 

Mould. See Glass mould. 

Mould for making washers and tacks for plumb- 
ers' use, Black & Hill 

Money drawer, Bafety, M. R. Daley 

Motor. See Car motor. Current motor. Electric 
motor. 

Motor engine, gas, oil, or similar, Andrew & 
Bellamy 

Motor engine, gas or oil, H. Schumm ... 

Music, machine for making perforated Bheet, W. 
E. Griggs ■• 

Moniua! instrument damper. A. Richter 

Musical instrument tuning key, A. McKenzie 

Olive mill. Toulouse & Delorieux 

Ore roasting furnace, P. Naef 

Oven, baker'B, A. T Simpkins 

Oven, portable, 1. Stripe 

Oven, rotary, C.J. Bloom 

Paddlewheel, feathering, J. Jacobs 

Pail. milk, R.Campbell 

Panoramic camera, M . Flammang 

Paper board, machine for scoring. C. W. Gay 

Paper pulp beating engine, J. D. Pickles 

Paving block, G. Bagge 

Pea shelter. J. H. Empson 



527.844 
528.002 
527.887 
528,006 
528,105 

527,789 

527,899 
528,025 

528,081 
527,801 
528,080 
528,023 
528,112 
528,043 
627,778 
527,837 
527,986 
527,916 
528,044 

527,994 
527,904 
527,978 
527,993 
527,875 



527,804 
526,061 
527,765 
527,975 

527,908 

527,832 
527,884 
627,764 
528,051 
527,890 
528,131 
527.907 
528,073 
528,091 



528,059 

527,779 

527,634 
527,942 
528,126 

527,989 
528,119 
527.901 
528,029 
627,864 
527,944 
11.448 
527.819 

527.830 
527,997 

628,003 
627,799 
527,815 
627,818 

528,114 

528.078 
527,853 

527,784 
628,055 



527,969 
527,921 
527,979 
627,893 



528,077 
527,791 



527,931 
528,082 



528,033 
528,115 

527,970 
527,811 
528,013 
527.905 
528,016 
527,892 
527,898 
528,069 
527,991 
527,768 
627,841 
527.963 
528,027 
527.923 
527,954 
527.955 
627,956 
527,803 
527,829 
527,793 
527.928 
528,036 
528,045 

527,867 
527,917 
528,087 
527,816 
527,824 
527,932 
528,107 
527,996 
527,790 
527,889 
527,863 



I Pea shelling machine, J. H. Empson 

Pea shelling machine, Empson & McDonald 

Pencil sharpener, J. C. Mobollum 

I Pick or similartool, W. K. Birkinshaw 

Picture banger, W. S. Jaeger 

Pinking machine, C. H. Bayley 

Pipe bender, T. Seaton, Sr 

Pipe connection, E. B. Vanvorce 

Pipe covering and manufacturing same, C. B. 

Manvillei 

Pipe wrench, J. D. W il son 

Plane, bench or other, T. W. Fuller 

Planter, Specht & Armand 

1 Planter, check row corn, o. T. Wood 

Planter, corn, F. L. Block 

Plow, H. Oldendorph 

Flow riding attachment, J. Kieihauer, Jr 

Pneumatic shears, C. O. Heggem 

Polishing and Btaining machine, L. & A. Schmoll. 

Potato digger, M. Klema 

Powder or shot feeding mechanism, C. S. Hisey.. 
Press. See Cheese press. Glass preBB. 

Pressure regulator. W. G. Taafel 527.902 

Printing machine, cylinder. J. Brooks 527,941 

Printing machine, cylinder, C. Potter, Jr 527.880 

Printing machine offset mechanism, E. H. Cot- 

trell 527,774, 527,775 

Printing press web supporting device, C. Potter, 

527,878, 527,879 
Printing preSBes, two-color attachment for, C. E. 

Adamson 528,060 

Propulsion, marine, J. S. Martin 527,798 

Pulley and building same, wood, H. J. Gilbert.... 527,965 
Pulp, method of and apparatus for producing 

wood, C.W. Roberts 527,812 

Pump, spraying, C. H. James 527 794 

Punching machine and stripper therefor. F. Sot- 

ter 528,039 

Purifier, separator, and grader, D. J. Davidson — 527,835 

Puzzle. A. W. Bartholomew 527,925 

Rack. See Book rack. 

Radiator, C. Zitko 528,058 

Rail bond, W. A. Grauten 527,785 

Railway chair, G. A. Bartholomew 527,926 

Railway, closed conduit electric, J. F. McLaugh- 
lin 527.873. 527,874 

Railway construction, J. L. Silsbee 527,891 

Railway, electric and gravity pleasure, C. A. Idler 527,990 
Railway railB, apparatus for leveling the meeting 

endBOf.G. Norwood 527,805 

Railway Banding device, J. Yeager 527.825 

Railway signal, C. A. Weller 527,914 

Railway water tank, T. J. Prosser 528,110 

Railways, automatic safety grip for inclined, O. 

M.Smith 527,894 

Railways, auxiliary signaling system for, M. S. 

| Corily 528,122 

Railways, transformer system for electric, Hutln 

1 fcLeblanc 527,857 

Refrigerating apparatus, Carleton & Odell 527,831 

Regulator. See Pressure regulator. 

Rein holder, overcheck. C. L. Leonard 527,796 

Remedies, preparing topical, O. Troplowitz 527,906 

Riveting, dolly bar for, N. D. Yant 528,118 

1 Roller mill feed device, J. Seiberth 528.037 

Rotary engine. T.B. Boyle 527,933 

I Roundabout, H. D. Gardy 527,962 

Rugs, etc., apparatus for making, R.J. Grubb 527,971 



© 1894 SCIENTIFIC AMERICAN, INC 



286 



^tuntiiu %mtxiau. 



[November 3, 1894. 



Rule, calculating, E.F.Steck(r) 11.480 

Sash balance, W. W. Abbott 527,760 

Sash fastener, W. B. Abrama 528,0»9 

Sash fastener, J. & J. T.Paul 528.108 

Saw frame, J. Gelardi n 527,845 

Sawing macb ine, M. Garland 528,088 

Scale and coffee ca se. combined, Whetstine k 

Baker 528,052 

Scow, dumping, Ciancimino & Mattocks 527.800 

Seal. J. E. Gogle. 528,089 

Separating macb ine, magnetic, W. H. Williams.. . 528,053 

Separator. See Centrifugal separator. Magnetic 
separator. 

Sewing machine needle bar, S. H. Wheeler 

Sewing machine, shoe, M. T. Denne 

Shade support. Crandall & Russell 

Shears. See Pneumatic shears. 

Shell carrier block, C. S. Hisey 

Sbeller. See Pea sheller. 

Sieve cut-off, W. A. Pendry 

Sieve cut-off, agitable, D. J. Davidson 

Signal. See Annunciator signal. Railway 
signal . 

Signal, B. H. Goodman. 

Signaling system, electrical, B. A. Fiske 

Signaling systems, circuit changer for electric, 
Hunter & Lough 

Smoke preventing furnace, S. N. Smith 

Soda ash, apparatus for drying, roasting, and cal- 
cining, J. R. & H. Watson 

Sole rounding machine, G. Julian 

Spectacle case, G. W. Begole 

Spindle support, H. A. Owen 

Springs, manufacturing flat zigzag, G . Hookham . . 

Square, Grabler & Brown 

Stair, trap door, E. F. Grosse 

Stamp, time, J. C. Wilson 

Steam boiler, C. Finger 

Stopper. See Bottle stopper. 

Stopper extractor, bottle, E. W. Robinson 

Stove, gas, A. B. Hutchins 

Suction pipe drag, E. O. Patterson 

Sulphite digester, J. Norton, Jr . . 

Sulphur candle and making same, Parker & Wil- 
liams 

Switch actuating mechanism, A. Matz 

Tablet forming machine, F. S. Hereth 

Tack driving machine, W. T. Hoof nagle 

Tank. See Railway water tank. 

Tapping apparatus, main, D. O'Neil 

Target trap, flying, A. H. & C. O. Hebbard 

Telephone circuit and signal, T. Speucer 

Telephonic and signaling system, combined, H. 
A. Chase 

Thill support, J. Hurley 

Ticket and holder, railway, Pugh & Martin 

Tile, G. W. Morrow 

Tile floor, wall, etc., F. Kurness 

Tile, illuminating, J. W.Mark. 

Tire and rim for wheels, flexible, S. Elliott 

Tire, rubber, J . C. Tallman . 

Tires, making joiuts in pneumatic, C. E. W. 
Woodward 

Tobacco stripping or stemming machine, S. Reid . 

Toy money box, R. Nicol, Jr 

Toy speller, mechanical, C. P. Gifford 

Trap. See Target trap. 

Tread wheel, H. Ariens 

Trimmer. See Welt trimmer. 

Trolley wire support, F. C. Fisk 

Trolley wire support, M. M. Wood 

Trolley wire switch plate, G. A. Huben 

Trousers, L. S. Shauer 

Truck for handling sewer Dipe, tf\ E. McElf resh . . 

Truss, 0. Verniaud 

Tube or flue cleaner, D. Hanson 

Tumblers, etc., machine for finishing, W. H. Barr 

Typewriting machine attachment, Hartwell & 
Howe 

Umbrella, Z. Wirt 

Valve, air compressor, W. A. Heath 

Valve for atomizers, heel, J. Hardman. Jr 

Valve for compressed air brakes, controlling and 
discharge, F. A. Holleman 

Valve, steam engine, A. F. Devereux ' 

Vehicle shipping cover, F. G.Davis 

V eil fastener, G. A. Anderson 

Vending machine, coin-actuated. J. P. Beretta. . . 

Veneer cutting machine, N. E. Brown 

Ventilator. See Car ventilator. 

Vine fastener, T. Flesher 

Vise, J. Li Carpenter 

Wad feeding mechanism, C. S. Hisey 

Wagon, delivery, J. W. Pile 

Wall paper machine, R. Heilmann 

Watch movement frame. D. H. Church 

Watch plate, D. H. Church 

Water conveyer, A. D. Goodwin 

Water elevator, J. McMurrin 

Weighing machine, automatic, Beckett & Rob- 
erts 

Welt trimmer. F. A. Dunham 

Wheel. See Paddlewheel. Tread wheel. 

Wheel; H. B . Gleason 

Windmill, P. O. L utiles 

Wire coils, spiral guide for machines for making, 

S. Coriasco 

Wrench. See Pipe wrench. 



527,915 
527,836 
527,946 

528.093 

527,882 
527,834 



527,967 
527,958 

528,127 
527,895 

527.912 
528,128 
528,068 
528,020 
527,856 
527,968 
527.852 
527,918 
528,086 

528,031 

527,858 
528,022 
527,876 

527,881 ' 
528.005 | 
527,980 
527,985 i 

527,877 
527,854 
528,040 

528,075 
528,102 
52S.1.W 
527,871 
527,961 
528.1)04 
527,781 



528,056 

527.885 
528,018 
527,964 



^Cdoertisements. 



ORDINARY RATES. 

Inside Page, each insertion - - 75 cents a line 
Itnck Page, each insertion - - - - SI. 00 aline 

t^~ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
Tient, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



527,840 
527.920 
528,101 
528,038 
528,011 
528,046 
527,972 
527,924 

528.092 
527,823 
527.787 
527,974 

527,855 
528,123 
527,833 
528,062 
527,930 
528,120 

527,959 
528,074 
528,099 
527,806 
527,976 
527,771 
527,772 
528,090 
528,015 

527,828 
527,950 

528,125 

527,866 



DESIGNS. 

Bracket, J. H. Gavin 23,730 

Bracket, shelf, CM. Burgess 23.731 

Buckle. C. C. Krouse. 23.721 

Carpet, P. C. Chambellan 23,714, 23,715 

Chair, step ladder. F. H. Herhold 23,739 

Clock case, J. Hopson, Jr 23,723, 23,724 

Disinfectant receptacle. T. S. Smith 23,734 

Display stand, G. A. Driggs 23,735 

Dynamo frame, C. E. Woods 23,743 

Ksjutcheon, door.G. E. Tyson 23,729 

Ewer or jug, D. F. Haynes 23,726 

Fabric renovator, M. S, Kjellstrom 23,711 

Fence post, W. J.Neelln 23,741 

Forks, etc., handle for, C. Osborne 23,720 

Glass vessel, H. Slegel 23,727 

Grave marker. S. B. Parker etal 23.744 

Guitar, J. A. Sutpben 23,725 

Hub, wheel, J. 8. Bretz 23,742 

Ironing board, Fountain & Parker 23,738 

Lamp burner, L. Hornberger 23,722 

Lamp, heater, F. Rader 23.736 

Last.N. Bier 23,733 

Monument, W. H. Perry 23,745 

Pattern or tool for garment designers, L. i^ernetz 23,732 

Pin, stick or scarf, E. B. Thornton 23,716 

Pumps, pipe head for chain. W. Lichtenberger 23.740 

Sash lift, J. Andrews 23,728 

Shade pull handle, G. F. Hensel 23,713 

Spoon, etc., W. O. Codman 23,717 

Spoons, etc, handle for, G. L. Crowell, Jr 23,718 

Spoons, etc., handle for. L. R. Ho rton 23.719 

Stove, J. L. Gobeille 23,737 

Suspender webbing, W. Lucke 23,712 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LAKOli .■»AV1[\<; Machinery, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls N. Y. 




■ a T II C 6 Shapers, Planers, Drills, Machine Shop 
LH I nC«< Outfits, Foot Lathes. Tools an* Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culyekt St., Cincinnati, O. 



SPECIALTIES & NOVELTIES-PATENTED 
ARTICLES-SMALL OR FINE MACHINERY. 
QE-NP-a^noA* ,„ OTTO KONIGSLOW 
5t f2>vP_.49 MICHIGAN ST. CLEVELAND, 0. 



Do Your Own 
Printing! 



$5 Press for Cards, Cir- 
culars, etc. Press for 
Small Paper, $40. 
KE1.SEY »fc CO., 




SAVE MONEY! 
Make money print- 
ing for others ! 
Type setting easy. 
Printed rules. 
Stamp for catalogue 
presses, type, paper. 
etc., to factory. 



IHEK1DEN, CONN. 



WELL WGHINEEYi 




Largest 
Works OB 

Earth. 

All kinds of "Well Tools. A fortune for 
the driller Boring "WeHs or Prospecting 
with Adamantine. Can take a core. A 
wonderful discovery of lifting 
water by air. Economical two- 
stroke Artesian pumping out 
fits. £48 page Encyclo- 
pedia 25 cents. 
American Well Works, 
Aurora, III., Chicago, 
111., Dallas, Tex. 



ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



TRADE MARKS. 

Ale and stout, T. B.Hall & Company 25.392 

Ale. ginger, J. Morwitz 25,389 

Beer, Philadelphia Brewing Company 25,393 

Boota and shoes and leather for uppers, Rice & 

Hutchins 25,386 

Cigarette paper, Societe Anonyme d'Exploitation 

des Papeteries L. Lacroix Fils 25,395 

Cigars, cheroots, and cigarettes, Hilson Company.. 25,394 

Corsets, J. E. Lancaster 25,385 

Crackers or biscuits, New York Biscuit Company. . 25,397 

Leather dressing, Restorff & Bettmann 25,398 

Leather dressing. J. C. Ryan, Jr 25,399 

Medicinal salt for use internally, P. J. Latz 25,396 

Oil, wool. Wool Oil Refining Company , 25,401 

Printed publications, B. H. Walsh 25,384 

Roofing, packing, gaskets, insulating and non- 
conducting materials containing asbestos, H. 

W. Johns Manufacturing Company 25.404 

Shoe goring, Chadbourne & Moore 25,387. 25,388 

Slates, Hyatt School Slate Company 25,403 

Soap powder, M. Werk Company 25,400 

Watches and clocks, mechanism and materials for, 

Hammel. Riglander & Company 25,402 

Water, spring, Arethusa Spring water Company.. 25,390 
Waters, spring, mineral, and effervescent, Fulton 

Water Works Company 25,391 

Welt trimmers, P. A. Dunham 25,405 



Oil Well Supply Go. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either GaSj Oil, Water, or Mineral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. lllus'd caviioQue, price lists, 

and discount sheets on request. 

Pittsburg, Oil City and Bradford, Pa. 

Also, 32 Cortlandt St, New York. 





BUY 
TELEPHONES 

That live good— not "cheap things." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are ItOTH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO, 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Ttlevhones in the United States. 



WATER MOTORS 



GAS ENGINES & VENTILATING FANS 

The best Motor in theworld for driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for circular, 
Backus Water Motor Co., Newark, N. J,, U.S.A. 





YANDUZEN S JI A T M PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
Alwayi In Order, never Ologi nor 
freezes. Every Fnmp Guaranteed. 

lO SIZES. 

200 to 12000 Gallom per Hour. 
Cost 87 to $75 eieh. Address 

THE VANDUZEN & TIFT CO., 

' to 108 E. Second St., Cincinnati, 0. 



A CREMATION SCENE— EXPLAN- 

ation of the curious, and. at the same time, scientific, 
spectacle exhibited by Powell, the well-known illusion- 
ist, and suggested b v the cave scene i n Haegard's novel. 
"She." With 4 illustrations. Contained in Scientific 
American Supplement, No. 962* Price 10 cents. To 
be had at this office and from all newsdealers. 



"ECLIPSE" BRAVER, DRILL & TOOL SHARPENER 




For holding tools of every 
description, for sharpening. 
Adjustable to any angle. Most 
practical, economical and indis- 
pensable tool for the purpose. 
Tools last longer, retaining ac- 
curate cutting edges at all times. 

Price #1. 75. 

VW Send for illustrated circular. 

E. F. BOWMAN & CO.. 

20 to 36 Chestnut St., Lancaster, 

Pa., Mfrs. of Engravers', 

Watchmakers' and Jewelers' 

Tools and Supplies. 



The Bailey Automatic Bicycle Brake 



is as quick in action as thought it- 
self. So unobtrusive, the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him when wanted. BAILEY 
MFG. CO., 207 S. Canal St.. CHICAGO. 



BATES ROCK & ORE BREAKER 

Capacity n p t o 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Ring-Darragh Con- 
centrator. Connersville Blowers, 
isend for Catalogues 
GATES IRON WORKS, 

50 C So. Clinton St.. Chicago 

.Liberty St. N.Y. 237 C. Franklin St.. Boston. Maps. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 



Telephones 

Sold outright. Cannot get out of order. 
Guaranteed free from infringement. 
Suitable for exchanges or private plants. 
t^* Send for Testimonials and Prices. 
Some good territory left for reliable agents. 

Mason Telephone Co., Richmond, Va. 



A printed co»v of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

Canadian i»n rem* may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, ata cost of $40 each. 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
V ork. Other foreign patents may also be obtained. 



FOR SALE 



Small Shop, good for mod- 
el and experimental work. 
Apply to O.R. NETHING, 
143 Centre St., New York. 




OVER 

30,000 SOLD, 



OTTO" 

GAS AND GASOLINE 
ENGINES. 
H to 100 h. p. Can 
be used in cities or 
in country indepen- 
dent of gas works 
or gas machines. 
No Boiler, 
No Danger. 
No Engineer. 




AMERICAN CAS FURNACE CO. 

W of ELIZABETH, N. J., PATENTEES OF 

A Complete System for the generation of a 

CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 

for all kinds of Mechanical Work, 
HIGH PRESSURE BLOWERS, ETC. 

t^~ Illustrated Catalogues on application. 
Address, 80 NASSAU STREET, NEW YORK. 




PATENT 



AND NO OTHER. 

You Cannot Cut Yourself. 

A Delicious Shave. 

No Skin Disease. 

A continual Economy. 
Lasts a Lifetime. 

Razor, $2.00. 

Machine and Strop, 91.75. 
Both in one box, $3.75. 
B. LOTHAR SCHMITZ. 




ASK TOUR DEALER. 

i Reade St., New York. 



Absolute 
secrecy. 
Advice and ideas not charged for. Send for particulars 
GAUD AM iSc SON, 98 John Street, New York. 



Model & Experimental Work. 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLUTCHES, M ELEVATORS 



PROVIDENCE, R. I. 



"DIETZ" TUBULAR DRIVING LAMP. 

IT is the only: practicable and 
Perfect driving lamp ever made. 
IT will not blow out. 
1 T gives a clear white light. 
IT looks like a locomotive head 

light. 
IT throws all the light straight 

ahead from 206 to 300 feet. 
IT burns kerosene. 

ay Sen d for Boole. 

H. 1E3. XJietB Co. 

77 Iiaight Street, 

New York. 




Otto Gas Engine Works, Incorporated, Philadelphia 




Study Electricity at Home 

by our correspondence method, with Free Apparatus. 
Terms low. Cat. free. Scientific Machinist, Clevel'd, O. 



ARBORUNDUM 



JIAMOND'PbwDErJ, . 
'OWDER.-CRYSTALrW 

'- - Ma 



CNOWN. 



JuMTf-firrc. 

HEELrSLAB & 



,. FLOUR. 

.. , , , . [ONE FORM. 

lONONGAHELACITr.PA. U.S.A. 



[ERY AND 



Parson's Horological Institute. 

School for IHatcljnjakers 

ENGRAVERS AND JEWELERS, 

By Send for Catalogue and References. 

Parson's Horological Institute, 

302 Bradley Avenue, PEORIA, IjLjL. 



The Most Useful Tool in any Shop is the 

RIVETT LATHE 

MADE BY 

FANEUIL WATCH TOOL CO. 
BRIGHTON, 

BOSTON. MASS., V. 8. A. 

Anybody interested, write 
for particulars. 

The Highest Award at the World's Columbian Exposition. 



How To Make a Dynamo 



OR MOTOR. H horse power size, illustrated with 
full working drawings. By Edw. Trevert. " 



J! u bier Publishing Co., 



__ Price 10c. 
Lynn, Mass. 



MATCH * MACHINERY. 

Latestimproved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 




The Electric Candle 

for Magic Lanterns. Absolutely the newest 
and least expensive device for scientific or 
popular projection by electricity. H3T" Send 
for special circular. 

QUEEN & CO. (Incorporated), 
1015 Chestnut St., Philadelphia, U.S. A. 



THE LINK-BELT COMPANIES, 

I PHILADELPHIA. NEW YORK. 0HICAGO. 

Originators of the best practice in the use 

of Link-Belting of standard designs. 
Ewart lank-Belting (31 regular sizes). 
Sprocket Wheels, Rope Transmissions, 

Fibre -Graphite Self-Lubri- — 

cant Journal Bearings. 
Machinery for elevating and 

conveying any material. 
Philadelphia address, £020 Hunting Park At, 





<Sas a*. Gasoline Engines 

foR Electric Liqhtinq.PumpiNg, 
and/\ll Small Power purposes. 

Launch Engines *»*p Launches. 

vapor Engine 

-Power Commny, 

Erie St., Grand Rapids, Michigan. 
«cno fob cmcuunt. 



MONITOR. 



STARRETT'S — ^ 

IMPROVED SPEED INDICATOR. 

Graduations show every revo- 

lution, and with two rows of 

Cft flgures,read both right and left 
^^ as the shaft may run. Auxil- 
iary split cap is made to slip over the 
pointed spindle to use on a center or 
pointed shaft. 

WW Illustrated Catalogue Free. 

LO QTADDCTT Manufacturer of Fine Tools, 
• Oi 1 HnnC I I , P.O.Box 13, ATHOL.MASS. 




jSTEDMANSKSsAurora.lnd.iUul 
Disintegrators and 

PULVERIZERS rim reducing 

■i. iCLAY5,IR0N0RES.C0AL,CTC, 

' 'J FOR VARIOUS PURP05ES.6RA- 
PHITt CRUCIBLES AND SLAG 
USED IN ROLLING MILLS.QJUHO 
PHOSPHATE.BONES. E.TC , FOR 
FERTILIZER.. THE BEST and 
MOST SATISFACTORY MILL ON 
THE. MARKET. WRITE FOR ILLUSTRATED CATALOGUE andPRICES 



Scientific [Jook C atalogue 



RECENTLY PUBLISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
MUNN &. CO., Publishers Scientific American, 

3(il Broadway, New York. 



TOWERS *nd TANKS 

PATENT SECTIONAL, 

ALL IRON TOWERS 

of 4 and 1 '2 Columns, for 

Water Works, Cities, Towns and Manu- 
factories. 

PLAIN, ALL WOOD TOWERS. 

ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Manufacturers of Iron and Steel Tanks . 

Louisiana Red Cypress Wood 
Tanks a Specialty. 

W. E. CALDWELL CO. 

219 E. Main Street, 
LOUISVILLE, K.Y., V. S. A. 




Watchman's Improred Time Detector 

with 12 or 24 Keys, with 
Safety Lock attach- 
ment. Patented 
1875-6-7. My inven- 
tions, and will sue 
all concerns selling 
or using the Safety 
Lock attachment, 
according to De- 
cision of Circuit 
Court of U. S. for 
S. D. of N.Y. 

„ . — Send for circulars to 

B. Imhauser, 206 Broadway, New York. P. O. Box 2875. 
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THE STANDARD 




THE ONLY 

DRIPLESS STRAINER 

in the world. 

No drip to soil table 

linen. Nowires to cjqg 

S>out. No falling off. 
eautif'y nickel plated. 
Sent to any address on t 
receipt of price, li 5c. tt "^;u„, UK .» .~, — 

Standard Strainer Co. ^ttte 



UVDLUnTIQM* its Uses and Abuses. The science 
n I rnU 1 lullli easily acquired by anyone. lllus'd 

hook, $1. Dr. Anderson, S.A.ll, Masonic Tern.. Chicago 

THE SIMPL EX TYPEWRITER 

GUARANTEED 

[to do as good work 
as any high priced 
imachine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail orexpreBs 
prepaid on receipt 

of $2.75. lcbandsome 

_^_^^__^_ walnut case, 50c. extra 

Address Simplex Typewriter Co., 26 E. 13th St., New York 




Jhe S cientific A merican 

PUBLICATION^ FOR 1894. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (.weekly), one year - f3.00 
The Scientific American Supplement (weekly), one 

year, ---___-___ 5.00 

The Scientific American, Spanish Edition (month- 
ly), one year, --..---- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. - - - - - 2.50 

COMBINED RATES. 

The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition, - 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - - - . 9.00 
Proportionate Hates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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Founded by Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 

IE#~ Our New and Revised Catalogue of Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part 01 the world who will furnish his 
address. 

PUBLISH 

ELEMENTARY METEOROLOGY, 

By W. M. Davis, Professor of Physical Geography in 
Harvard University. 8vo, cloth, 355 pages. Price by 
mail, postpaid 13.70 

SCIIEINEB'S ASTRONOMICAL SPECTRO- 
SCOPY. 

Translated, enlarged, and Revised b y Professor E . B. 
Frost, of Dartmouth College. 8vo, half leather, illus- 
trated, 482 pages. Price, by mail $5.00 

(Department of Special Publication.) 

FOURIER'S SERIES AND SPHEHH'AL, 
CYLINDRICAL, AND ELLIPSOIDAL 
HAK.MONIC*. 

With Applications to Problems in Mathematical 
Physics. By Professor W. E. Byerly, of Harvard 
University. 8vo, cloth, 288 pages. Price $3.15 

tW Descriptive Circulars sent free to any address. 

GINN & COMPANY, Publishers, 



BOSTON. 



NEW YORK. 



CHICAQO. 



LONDON. 



SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, cloggine of waste pipes, 
stain of marble, uncleanly soap dish. 
AFFOItDS each user fresh, dry 
pure soap. 

The Only Clean, Sanitary, and Safe 
way to use soap. 

WM. A. HOUCK, 

Rochester, N. Y. 

Map of the United States 

A large, handsome Map of the United States, mounted 
and suitable for office or home use, is issued by the 
Burlington Route. Copies will be mailed to any ad- 
dress, on receipt of fifteen cents in postage, by P. S. 
BUST IS, General Passenger Agent, C, B. and Q. R. R., 
Chicago, 111. 




THE NEW TOWER BRIDGE, LON- 

don.— Description of the new bascule bridge recently 
erected over the Thames, in the vicinity of the Tower; 
with a comparison therewith of the Van Buren street 
drawbridge, and the Halsted street lift bridge, Chicago. 
With 7 illustrations. Contained in SCIENTIFIC AMER- 
ICAN Supplement, No. 973. Price 10 cents, l'o be 
had at this office and from all newsdealers. 

SMITH&WESSONffSpiK 5 
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Don't Kill Yourself 

SMOKING. Use the 
HARMLESSSMOKER CURE 

NO SMOKE 
IN THE MOUTH. 

It retains all the flavor and enjoy- 
ment of smoking a cigar without the 
injury. Can be used for cigarette 
smoking and makes it absolutely 
harmless as it prevents inhaling; 
also aids to quit the habit when 
desired. Send for free circular 
ieven if you are skeptical. 

RYERSON D. GATES, 

B. 1205, 108 La Salle St., Chicago. 





^SAFETY THRUST COLLARS, 

i SOLID AN1> SPLIT. 

lOf character and at price to suit/ 
Ithe most critical buyer. DealersL 
"in shafting will consult their' 

interests in writing for Price 

List and Discounts. 
The Gotjveenetjr Machine Co., Gouvemeur, N. Y. 

Architectural J^ooks 

Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 

the ARCHITECTS' AND BOILDEKS' EDITION Of the SCI- 
ENTIFIC American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

ITJLUNN «V CO., Publishers, 

361 Broadway, New York, 




This is a call bell to 
call a servant from 
any part of the house, 
and is worked by foot, 
as shown in cut of din- 
ing scene. When In 
use it has a patent 
locking: device to al- 
low it to be raised 
above floor. When 
not in use it can easily 
be unlocked and al- 
lowed to be flush with 
floor, so it is out of 
the way forsweepine, 
etc. This bell is made 
in sizes from 3 to 7 in 



Owing: to the very precarious state of health 
of the inventor, this entire business is for sale, which 
includes all of the following live and valuable patents, 
trade mark, good will, dies, models, patterns, stock in trade, 
etc., etc., to wit: 

No. 513,705, patented Jan. 30, 1894. 




" 492,779, 
" 447,538, 
" 361,048, 
" 504,705, 
" 447,537, 
*« 399,242, 
" 351,898, 
Trade Mark No 



March 7, 1893. 

' " 3, 1891. 

April 12, 1887. 

" Sept. 12, 1893. 

March 3, 1891. 

•< 12, 1889. 
Nov. 2, 1886. 
13,733, regist' d Oct. 19, 1886. 




This bell is used only 
with a pull knob, and 
gives the electrical 
sound without wind- 
ing. It can be at- 
tached to wires in 
houses where old me- 
chanical bells have 
been used,without any 
extra parts, only using 
those that worked the 
old style bell. There 
is no 'Most motion"' or 
" back slack " in these 
bells as in old style bell 




This is the first and 
only noa tarnishable 

Sortable table or call 
b11 ever iuvented. It 
gives the electrical 
sound without wind- 
ing it. Made in amber, 
tortoise, ivory, jet, 
maroon, blue, or any 
color to harmonize 
with table cover. It 
never has heen equal- 
ed in ingenuity, de- 
sign, or finish. 



To such as are looking for a place for a safe and lucrative 
investment or to enlarge a manufacturing business already 
established, or to form a private syndicate, or to form a 
stock company or to such as are desirous of having new 
manufacturing interests located in their midst, this is a 
chance having merits rarely offered. These patents cover 
the best mechanical ideas ever brought out to furnish a re- 
liable mechanical power to take the place of electricity or 
chemical power in bells for houses, public buildings, etc. 

The cuts on this page show only a few of the many pat- 
terns made from and coveredby these patents. Many thou- 
sands of these bells are in use in this country as well asin 
European countries. Tbe demand is unlimited, and the 
goods only have to be seen to be appreciated. They do away 
with batteries and tbe constant expense of an electrician. 

There is no breaking of circuit or grounding of wires or 
bother of batteries in any way. They are more sensitive to 
touch than electrical bells and are always safe and reliable, 
and when once in place, all expense ceases. There is no 
lost motion or back lash, as in common mechanical bells. 
They give the long electrical ring, and are worked with 
either push button or a pull knob. They are applied on 
the center or side casing of a door or carried any required 
distance. They are also worked from the floor by a foot 
push under tbe table, or where most desirable to locate a 
foot push to call servants from any part of a house. Well 
has it been said of them that electricity is outwitted. This 
Is a chance that rarely presents itself in a lifetime. 

For full particulars apply to the inventor and patentee, 

NAHUM JUDSON BUSBY, 

No. 8 MEDFORD STREET, 
(Boston proper), BOSTON, MASS. 

Medford Street runs parallel with Haverhill and Beverly 
Streets from Charlestown Street to Causeway Street. 

This bell shows how they are adjusted 
on center of casing of a door, and is for 
local use. It has a patent adjustable con- 
nection rod, allowing any thickness to be 
readily adjusted to it by a threaded rod, 
which can be cut off at any desired 
length, and will not 
drop out of place when 
adjusting it. It uses a 
push button as electri- 
cal bell. For practical 
mechanical mer- 
its it has no 
equal. 



This is along-ranged 
mechanical electrical 
bell, worked either by 
a push button or pull 
knobs; can be used in 
houses already wired 
without changing of 
attachments. It is the 
only practical long- 
ranged mechanical 
electrical bell ever in- 
vented. It is the won- 
der of wondei s among 
house bells. Uses no 
batteries, has no 
grounding of wires 
or breaking of cir- 
cuits. When once 
properly hung all care 
ana expense ceases. 




This shows a local 
bell wound from the 
base instead of from 
the center. They are 
made from3to7in. in 
diameter. No electri- 
cal bell can compare 
to them. They are 
clearer and more dis- 
tinct in their uniform- 
ity of sound. 





This shows a local 
bell wound from the 
center, showing tbe 
way it gets its power. 
They are made in sizes 
from 3 to 7 in. in diam. 




K^ 



This bicycle bell is 
the first one ever in-- 
vented to give the 
electrical sound with- 
out winding. It has 
no equal in ingenuity, 
design, or finish 
Many thousands of 
them are in use. They 

fit all machines. 





These footpush but- 
tons show them open 
and shut. They have 
a patent locking de- 
vice keeping them in 
place when in use or 
not. They are mor- 
tised in the floor. No- 
thing has ever been 
invented that meets 
the wants of the peo- 
ple as these do. 




§CHE IS DEAD! 



ims and Ammunition, or who shoots a Rifle 

lopy of IDEAL HAND BOOK, No. 4. A 

■ ou pages of solid information. Just out. (Mention Scientific American.) BE 

j ALIVE and send for one FREE to all countries. Send sumps for postage. 

11>EAL ML'fcJ-. CO., Drawer 66u, New Haven, Ct.. U K A. 
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Messrs. Munn & Co , Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientmc Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
cir ulation of any scientific work. 
93 a year. Specimen copies free. 
Address MUNN & CO., 

New-York, 361 Broadway. 
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Uf AMTCn SPECIALTIES OF ALL KINDS TO 
1YHI1 I CU MANUFACTURE FOB INVENTOR* 

Louisville Electrical Works, Louisville, Ky. 



ELECTRICAL APPARATUS DESIGNED. 

Inventions Developed. §y^ Correspondence Solic ted. 
V B. COBEy, M.E., 73 Hathaway Building, BoBton. 



£11 US. Great sale Parker, Baker and other Breech 
OUIl Loaders. Price way down: new tariff. 8ingle,*4.50-, 
double, $7.00; muzzle loaders, |2.0th rifles, S1.80; air rifles, 
$1.00; repeating, $1.80; revolvers, $1.00; bicycles, $12; box- 
ing gloves, delivered. $1.75, set of 4. Send stamps for 48-p. 
pictorial cat H. & D. Folsom Arms Co., 318 B'way, N. Y. 



110 
Tirdl I 
High " 

Clu.4 
fowl " 



aINGUBATORS. 

F The Improved, Sklf Regulating, 
"Old Reliable" has no superior. 

I World'* Favorite. 6 Cents In stamps for 
new 112 page Poultry Guide and Catalogue 
for 1895. Poultry foa Profit made 
plain. Address, RELIABLE INCUBATOR 

' AND BROODER CO., Qcinot, Illb. 



n r p C I II C D ' C C A I C The entire plant and eood 
llCuClVCn OHLXt will of the Stark Machine 
and Tool Co., including real estate, tools, machin- 
ery, patterns, etc. als-j thousands of dollars of orders on 
hand. This plant is located at the corner of Hudson 
and Seventh sts., Buffalo, N. Y., and consists of a four 
story brick building fully equipped for the manufacture 
of tinner's machines and tools, machinery for workimg 
sheet metal, presses, dies, etc. The factory is now in 
operation, and all information in reference to same 
cheerfully given. Address MICHAEL NEWELL, Re- 
elver, cor. Hudson and Seventh Sts., Buffalo, N. Y. 



High Grade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress IIumsex & CO., Ltd., Seneca Falls. N. Y. 




METAL and WOOD Taf\/\ | C 
WORKERS' j, I VVLO 

FOOT POWER SCB0L !;S R s, 

LATHES, FORMERS, U ft A Ulll CD V 
CIRCULAR SAWS and IHHWlUnCII I ■ 

Weca rry i n Stock all the 

LEADING V&Ssr 
£?. VERY LOW PRICES! 

Send 4 cents for large Ulus. Catalog. 
THE WILKINSON CO., 

83 Randolph St., Chicago. 



BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAL, MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

W Send for late Catalogue "C." Branches: Chicago— New Yobk. 





DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Eur Diuiiin 
New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. \\ rite 
for pamphlet. fW~ Mention this paper. 

WILSON EAR I>RUM MFG. CO., 

LOUISVILLE, KY. 




Drum in position. 



are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

I3^~ May -we send you our Catalogue, 
which will give you some information! 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio 




B'Dnger Long Distance Electric Teleubones 

Sold outright for all purposes except Public Ex- 
changes. Protected by patents which are guar- 
anteed against infringement. Works equally 
well on long or short distance, one mile or 1,000. 
Write for Descriptive Circular. Agents Wanted. 
THE D'TJNGER ELECTRICAL TELE- 
PHONE MFG. CO., 
167 Dearborn Street, Chicago, III. 



i^fnwf MONEY M ADE = 

selling Beveridfre's Automatic = 

Cooker. Best cooking utensil. Food = 
can't burn. No odor. Stives labor and — 
fuel. Fits any kind of stove. Agents 5 
wanted, either sex. Good Pay. = 
One agent sold 1730 in one town. ■= 

■ "Write for terms. 5 

W.E.BEVE1UDGE, Baltimore, Md. = 

uiuiiiiiiiiiiiimiiimiiui uiiiiumiiiuiiaiuiu^ 




IP you WANT a BARCAIN-or WISH to sell 

rmjiraLANTERNS WANTED ff ?/c°h r * s n a o 1 e e 

liUillil3HARBACHiiCO.809FllbertStPhila.Pa. 



Engineers and Firemen £££iSEa*s£ 

tainmg a list of questions asked by a board of examin- 
ing engineers. Sfroniberg Pub. Co., St, Louis, Mo. 



■_- — -^i j, ,—.». AND 

HOMAS DEVLIN * CO;^ 
n u LEHIGH /WE & AME 



m 



< IRON ALSO S 
FROM SPECIAL 



Stenographer's Chair, $5.00 

OFFICE CHAIRS OF ALL GRADES 

A. H. ANDREWS & CO. 



a IS Wabash. A.v. 



CHICAGO 



ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full, four engravings, showing mode of 
construction. Views of the two fastest ice-sailing bouts 
used on the Hudson river in winter. By H. A. Horsfali, 
M.B. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



up-to-date CLOTHING 

Sold direct to consumers AT LOWEST PRICES 
ever before offered. Buy direct from im- 
porters and manufacturers. We ship 
WITH PRIVILEGE OF EXAMINATION. We 
save you from 30 to 50 per cent. A tailor 
fit suit, #3.50. Fall or winter overcoats, 
#5.50. Boys' combination Suits $2.18. 
FUR OVERCOATS A SPECIALTY. Send to-day 
for Jb'KEE mammoth catalog 1 . Address 
OXFORD MFC. CO., Clothing Dopt.T 35 
344 Wabash Ave., Chicago, Wo 





HATCH CHICKENS bv STEAM. 
MODEL EXCELSIOR Incubator. Simple, 
Perfect and Self- Regulating.' Thousands in suc- 
cessful use. Send 6c. for IUus. Cat. Circulars free. 
GEO. H. STAHL, 114 to 122 S. 6th St. Oniney.Ill, 




£ ft r II YA LADIES OR 6EKTQ 
AUlN 1 $75 A WEEK, 

At home, using or selling Gray 
Plater, or collecting goods for us 
to plate. We do all kinds of plat- 
ing at our works, manufacture the 
materials and outfits, and teach 
the art. We sell the only complete 
outfit, including lathe, wheels, tools 
and materials for polishing, prepar- 
ing, plating and finishing every- 
thing. Circulars and prices free. 
Gray & Co., Plating Works. 
DepH 4, Columbus, Ohio. 



DEAF 



NESS & HEAD NOISES CURED 

by INVISIBLE Tubular Cushions. Have helped 
more to good UCAD' U S tnan a H other devices 



combined. Whispers _ _ 

F. HlHcoi only, 858-S-B'way, N.Y. Bookof froofr FRE 



Help ears as glasses help 



/IADUGT 

TELEPHONE 



'OUTFIT 

WORK 

ANY 
'DISTANCE 



JhiTcJest in the world f * PT t 

:,.„ r „... %.^"2 .S.HOWARD ST.cK^V-3 
W *m*^ BALTIMORE. MD.U.S. A. 



The Phoenix Telephone Company 



PRODUCE EXCHANGE ANNEX, NEW YORK CITY, 

WE BUILD TELBPHONB EXCHANGES TO BE RENTED -A-T POPULAR PRICES. 

THE PHCENIX TELEPHONE 

Talks Long or Short Distances. Requires no Battery nor Induction Coil. Does not Infringe. Works on Ground or rietallic Circuit. 

Is Simple in Construction and Perfect in Operation. Nothing to get Out of Order. Conveys Speech Perfectly. 

Articulation is Clear and Distinct, riany Experts Pronounce it The Best. 

f3T~ Special Territory and the Bxtlmivt Use of this Telephone given to lltliable Parties Without Colt- Write jar further particulars, as above. 
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ORDINARY RATES. 



Inside Paste, each insertion, - 
Back Pajje. each insertion. - 



7 5 cents n line 
- &1.0O a line 



£^~ For some classes of Advertisements, Special and 
Higher rates are required. 

The atove are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate tyue. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at r »" Mication Office as early as Thursday 
morning to appear in the following week's issue. 



COLO FORGED PRODUCT. 

"Roprs' Drive Screw." 

Patented May 10, July 19, 1887 ; 

July 10, 1888; 

July 19, 1892. 

It will turn like a screw 

into wood when driven 

with a hammer, and 

1 not break the 

fibers of the 




wood. 



It is 
cheaper than 
a common screw, 
and, being: cold forg- 
ed, the entire surface 
has a metallic skin. 

for applying steps to Elec- 
tric Light Poles, it has no supe 
rior. 

£& Sen&for samples to 

AMERICAN SCREW CO. 
PROVIDENCE, R. I. 



SAVE H YOUR FUEL 

By using our (stove pipe) RADIATOR. 

It has 120 Cross Tubes where 4866 
sq. in. of iron get intensely hot, thus 
making ONE stove or furnace do the 
work of TWO. Send postal for proofs 
from prominent men. 

To introduce our Radiator, the first 
order from each neighborhood filled 
at WHOLESALE price, thus securing 
an agency. Write at once. 

ROCHESTER RADIATOR CO., 

Rochester, N. V. 




KODAKS 



$6.oo 

to $100.00. 



The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

J Send for S Rochester, 

ZCata/ouge.g N. Y. 



P CAT/ 



|TSWANT"> Fo „FlNETO OtSlHEVEB YSHn P 

cataTcSu*? 8 C.H.BESLY& COi 

ANDAGENCV. CHICAGO, ILL.U.S.A. 




It is a Calculating Machine, and 
it will save error, labor, and time 
on common addition, multiplica- 
tion, etc. You can get an inter- 
esting descriptive circular from 
Geo. J. Grant, Lexington, Mass. 



ASTRONOMY 

Made easy and interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 



ramffiHi 



A / °-CWHITE CO. WORCESTER, 

* ^ SEND FOR CIRCULARS. MAS 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 




This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 




THE 



GRIFFIN 



The Only Perfect 

Pulverizer of all Re= 



fractory Substances. 



MILL 



Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock; i{ to 2 
tons -per hour on Portland Cement, Quartz, or Ores, depending 
on hardness of material to be pulverized and fineness of product. 
Grinds from 30 to 250 Mesh with equal facility. 

NO JOURNALS IN GRINCING CHAMBER. BALL RIGID ON SHAFT, HAVING DIRECT POSITIVE ACTION ON MATERIAL. MINI- 
MUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. IT IS ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS 
TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH LESS THAN STAMP HILLS. 
LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 

Correspondence solicited, and illustrated de- 
scriptive pamphlet furnished on application to 

Bradley Pulverizer Co., 92 State St., Boston. 



t 




Computing Figures 

mentally is probably the 
hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick, in- 
sures accuracy and relieves 
all mental and nervous strain. 
Why don't you get one? 
Write for Pamphlet, 

FELT & TARRANT MFG CO, 

52-56 Illinois St., Chicago. 



FOR SALE 



Patent No. 523,171 

See page 276. Address 
HENRY B. McKEE, 
695 Willoughby Avenue, Brooklyn, N* V. 




&&& 



ARMSTRONG'S 

Pipe Threading and 
Gutting - Off Machines. 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas, and Steam Fitters' 
Tools, Hinged Pipe Vises, Pipe Cut- 
ters. Stocks and Hies universally 
- acknowledged to be The Best. 
13?" Send for Catalogue. 
ARMSTRONG MFG. CO. 

Bridgeport. Conn. 



THE COPYING PAD.-HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




ICE-HOUSti AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. 5!». Price 10 cents. To be had at this 
office and from all newsdealers. 



Durable— Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
| posure to the weather as coal- 
r roofings do. %W* Send for 
free sample of roof 12 years old, 
. with circular and price list to 
WARREN CHEMICAL 
tfc MFG. CO., 
tt^n^BKri^WnnciiJtz^. && Fulton Street, 
Ji TJURABZXT -KgflFiNBr Ne „. Yorls, U.S.A. 





SEAMLESS TUBING 

Used for Bicycles, Locomotives, Yacht, Fire, and Marine Boilers, and all Mechanical 
purposes where lightness and great strength are desired. 

THE SHELBY STEEL TUBE CO., Box 15, SHELBY, OHIO. 



GOLD DRAWN STEEL 

i The First in America. 



YU-ITjSON'S 

Cyclopaedic • Photography. 

The most comprehensive Photographic Reference 
Book ever published. Answers all questions. Complete 
to date. Now ready. Price, $4.00. 

|y Circular, Sample Page, and Book List Free. 

EDWARD L WILSON, SKWVlBaPfflM 




KLIP BINDERS 

for Papers, Magazines, etc. Contents 
instantlyremovable. Adopted by U. S. 
Govt, and many libraries. tW° Send 76c. 
for sample dozen. Covers to order. 
H. H. BALLARD, 188, Pittsfleld, Mass. 



m BULL'S-EYE 

^^ THE NEW KIND OF CAMERA. 

Illustrated in Scientific American, March 31st, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera in the World regard- 
less of price. ' Prices, S& to SI 5. 
|y Send for Description, with Sample of Work, 
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 




If you need an Artificial Limb do not 
experiment— get thebest ! 

Dr. Mordecai Price, an eminent surgeon, 
and himself a user of our limbs, said before 
thePa.Med. Soc: "Thebestlimb inuse,both 
for usefulness, durability, and comfort, s 
the Steel Legof D. W. Kolbe & Son, of Phila." 
KOLBE'S Patent Steel Legs with Pat- 
ent Joints and Elastic Feet. 
KOLBE'S Willow Legs with Patent 

Joints and Elastic Feet. 
KOLBE'S Patent Arm with Detach- 
able Hand. 
Braces for Paralysis and Apparatus for 

Deformities. 
D. W. KOLBE & SON, 

1341 Arch St., Philadelphia. 
Established 1849. 



BARNES' WATER EMERY 
TOOL GRINDER 

Has no pumps, 
no valves. No 
piping required 
to supply it with 
water. Always 
ready for use. 
Simplest in con- 
struction, most 
efficient in oper- 
ation. Send for 
Catalogue and 
Prices. 

W. F. & JOHN BARNES CO. 

1990 Ruby Street. Rockford, III. 

k L I T|**i a#\ Bicycles, Watches, Guns, Buggies, HarneBa, 

A [ ' U Til P [J Sewing Machinep,Organs, Pianos. Sal'es,Toola 

HI A I 1 I 1 1 f| ScaleB of all v.rietleB and 100U other articles. 

XI. L 4 J. 11UU Lists tree. Chicago Scale Co., Chicago, 111. 




DOES THE WASHING 




WITHOUT A 
WASHWOMAN. 

f° Mailed Free. 



50c. 



PiTBi 

414 Water 



New Steal Wasting Machine 

Fits any boiler. 

Cleans in 15 minutes. 
Agents wanted in every Ci y 
and Town. 

Bolgiano Manufact'g Co, 

BALTIMORE, MD. 



VELOCITY OP ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demorst ratine how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. $14. Price 10 cents. 
To be had at this office and from all newsdealers. 
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STEVENS TRAMMEL POINTS 

This tool consists of two bodies of our No- 
Ill tool, with round bar 18 inches in length, 
making an excellent tool. Finely finished. 
Postpaid, by mail, $ 1 .50. 
Ideal and Leader Spring Dividers and Cal- 
ipers, Ideal Surface Gauges, Depth Gauges, 
and Fine Machinists' Tools. 
$S~ Illustrated catalogue free to all. 
J. STKVKNS ARMS AND TOOL CO. 
P. O. Box 280, Chicopee Falls, Mass. 




NPALLISTER 

M.F.G. 

OPTICIAN 

49NASSAUS! 
JJEWYORK. 



MAGIC Lante r n s. 



E'J'AINMENl 



homI7n£K,J 

AMUSEMENT 
P 

Cn w r^ ^» n tx 

SUNOftYSCHOOL WORK. 

COLLEGES 

SECRET SOC 



UJJJ. l rlJ i J.HlJ 



OF \fir\AfC ILLUSTRATING 
VltWO, EVERY SUBJECT 



AMUSEMENT 

:S!tISJXHlBITIONS 



FMCIMEQ BOILERS tfc MACHINE TOOLS. 

bnUIIIUO) Complete outfits furnished. Send for pri- 
ces and Catalogue "B." W. P. DAVIS, Rochester, N. X". 



EHH p w% W Emery Wheels, Grinding Ma- 
in En I | chines and Grinders' Supplies, 
Quick process and large stock, When in a hurry, 
buy of THE TANITE CO., NEW TTORK CiTT, 
Cincinnati, and Stroudsburg, Pa. 




ELECTRO MOTOR. SIMPLE. HOW TO 
mane. ByG. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived frum a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures. Contained in scientific American 
Supplkmknt. No. fi41. Price 10 cents. To be had at 
this office and from all newsdealers. 
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Motor of 1 9 th Century 

Can be used any place, to do any 
work, and by any one. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated, horse pow- 
er. For circulars, etc., address 

Charter Gas Engine Co. 
P. O. Box 148, Sterling:, 111. 



THE 




c 6 5 page Catalogue fre e. 

A Prof it a b le Business tor Man w^m small Capital. 



m~ ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly— 52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity.Teleeraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year—Si numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers ; six months, $1.50; three months, ¥1.00. 

Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 

# 
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£rffftttftc §tmman £uwl*mrnt 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
Canada, and Mexico, 15.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
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The Scientific American Architects* and 
Builders' Edition is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York* 

PRINTING INKS. 

The Scientific American is printed with OH A 9. 
ENEC JOHNSON & I'O.'S INK, Tenth and Lombard 
Sts., Philadelphia, and ¥1 Rose St., opp. Duane, New York 
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